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INTRODUOTOEY 


One of the most interesting developments of modern times 
in connection with the working of our railway systems is the 
use that has been made of telephonic communication in train 
working and supervision. It has introduced a new set of 
circumstances into the methods of train working on the 
British railways. It has given a much greater power of con- 
trol over the manipulation of trains ; and it enables the 
superintendent in charge to supervise train running currently 
with the actual worldng instead of by the former method of 
reviewing past iieriods. This not only makes for greater 
efficiency in getting trains — ^goods trains especially — more 
expeditiously over the line, but it has placed a new instrument 
in the hands of the train operator whose power and effect 
are only just beginning to be realised. So far it has only 
been partially installed upon our railways, but it seems likely 
that it will in the future have much greater effect upon the 
railw'ay organisations than it has had up to date, and it has 
already had no small effect where it has been introduced. 

So complete are the changes in method that have been 
brought about that the word “ control,” when applied to 
train working, has become invested with quite a new — a 
technical — ^meaning. It is used to describe the particular 
adaptation of telephones and train control boards which 
constitute the equipment of a centralised train control office. 

Whilst I commenced this book as a simple effort to describe 
the new apparatus — ^how it has grown up, what it consists 
of, aifd how it is made use of — ^I have, as the work developed, 
thought it bettor to deal much more generally with the question 
of control on the railways, with the view of suggesting that, 
after all, train control is only a part of that much wider aspect 
of control of the railway organisation in which every person 
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who occupies any p<»ition of responsibility consciously or 
unconsciously takes a shair. 

It is in the six chaph-rs (from X to XV) that the new 
methods of train control are described, and for which I am 
suggesting that some new word is rccpiircd in our technical 
vocabulary ; but the problems arising out of the new methods 
are so varied ami of so great an importancf’ that no apology 
seems necessary for having enlarged the scope of the book so as 
to point out and discuss some of the wider questions involved. 
They will commend themselves to all students of railway 
affairs, whether young or old. The question of the effect 
of the new apparatus upon individual responsibility is one 
which lies at the very foundation of all economic considerations, 
and a clear understanding of this problem is of vital interest 
to every student of economics and of humanity. 

The book does not, of course, in any way profess to be a 
complete or exhaustive treatment of the methods employed 
on British railways, which are as varied and as numerous aa- 
the departments on the different systems. 

I would add that the book lias been rendered possible 
only by the ready way in which the chief officers of the 
railway companies have allowed me to visit the various 
stations where the new system is in operation. I must in this 
connection particularly mention the General Managers of the 
two northern railway systems, — the Rt. Hon. H. G, Burgess 
(L.M. & S.R.) and Sir Ralph L. Wedgwood (L. &. N.E.R.) — to 
whom I wish to express my thanks. Without the help they so 
kindly afforded 1 could not have written this book. The 
assistance given me by Mr. J. H. Follows, the Chief General 
Superintendent of the L.M. & S.R., and by Mr. C. M. Jenkin 
Jones, the Superintendent of the North Eastern Area of the 
L. & N.E.R., has also been most valuable. 

If this volume, by stimulating fresh thought, and bringing 
discussion to bear on a difficult yet fascinating subject, in any 
way makes for the further usefulness or effectiveness* of the 
train control machinery, I shall be more than satisfied. 


WooDXHOBPB, Habpenden, 
January, 1026. 


PHILIP BURaT. 



Control on the Railways 

CHAPTER I 

THE MEANING OE CONTROL 

Tbaiit control is an expression which has, during recent years, 
come to have a special and quite technical meaning as the 
system (described on its applied side in Chapters X to XII) 
under which, by a centralised and co-ordinated system of 
telephones, the whole supervision of the train working becomes 
centralised in and administered from a central office, con- 
currently with the actual operations and movements on the 
line at the time. 

This supervision and administration of train control by 
telephone is so revolutionising the methods of management 
that its application goes to the root of almost every question 
of economy and efficiency in train working. The detailed 
methods of canying out the control system selected for 
application, and especially the contingent re-arrangement 
of staff and the duties appropriate to each grade of servant 
or officer, constitute not only a problem, but a set of problems 
the bearings of which it is essential should be grasped by all 
who are occupying, or hoping to occupy, any position of 
responsibility in connection with train operating upon a 
railway system. The problems and principles involved are of 
absorbing interest also to the general student of transport. 

It will be well that we should in this first chapter deal 
with control in its more abstract and theoretical significance. 
Control is a big word : few words, indeed, in the British lan- 
guage have so varied, far-reaching, and extensive a meaning. 
From the supreme government of all the daily and cyclic 
operations of this great world by the Divine Controller of 
events, to the earliest attempt at regulation — conscious or 

2 
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unconscious — in the human babe of its infantine desires for 
food, or of its physical activities, there control is in some 
degree being exercised. 

Movement rather than establishment describes the principle 
of world order in our modern days. The discoveries of science 
show that the foundation of the material universe is dynamic 
rather than static ; and a science of transjxu-tation, as yet 
little developed, lies behind our efforts to understand how 
best to control the movements of ships on the ocean highways 
of the world, or of the railw'ay train or road motors on the 
railways or highways. Our skilled engineers are still loading the 
world forward in pioneer efforts after improved methods of 
travel and traction. Aerial navigation, electric traction, the 
motor boat, rotor sliips ; in these and other directions there 
axe stUl many worlds to conquer : but there are also conquests 
of know'ledge to be made in the more intensive spheres, of how 
best to control with purposive direction the machines which the 
inventions and discoveries of the past have already brought 
into the service of man. The steamship leviathans or the great 
railway systems are the outstanding typical moving machines 
of our day in the practical service of humanhy, and there is 
much of both art and science involved in the understanding 
of how they can be most effectively controlled. It is part 
of the age-long struggle bctw^cen man and the mechanical 
forces around him. 

Picture a modern steamer such as the Homeric leaving South- 
ampton for New York, and finding her way unerringly through 
fog and sunshine, daylight or dark, and in sjute of all adverse 
winds and ocean currents, by a direct line to her goal, 
thousands of miles across the vast wilderness of waters. Well 
might the sage of old, though he knew nothing of the complex 
developments of modem times, place “ the w'ay of a ship in 
the midst of the sea ” amongst the four things that were “ too 
wonderful for him.” Picture again the same steamer, with 
its engines at work, set across the ocean full steam Hhead, 
but with nobody on board, no-one at the helm ; what would 
be its destiny thus under no control ? Would it ever reach 
any port ? Without purposive direction, it would bo buffeted 
hither and thither at the mercy of the winds and waves, and 
would, if it did not founder under the stress of storm, be 
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before long battered to pieces on tbe rocks. Here we have 
the contrast between control and the want of it. Purposive 
direction lies behind “ control ” used in its larger sense — in 
the sense we want to keep before us in this study. 

Immense is the difference between the modern ocean liner, 
with its luxurious internal equipment, its thousands of pas- 
sengers and wireless telegraph fitting and electric light, and 
the compassless, steamless little ocean barge of Solomon’s 
time ; but only a little less in degree is the difference between 
the comfortless passenger train of 1860 in this country — 
when it was necessary for Parliament to intervene to ensure 
that passengers should be protected from the weather and 
provided with seats, when signalling and efficient brakes were 
unknown — ^and the passenger train of three-quarters of a 
centmy later, which forms part of the present railway system 
of the world, with its 741,000 miles of railway, and its wonderful 
express trains, luxurious in comfort, with their sleeping and 
dining accommodation, barbers’ shops, libraries, and bathrooms 
on board. 

There are three great factors to be borne in mind in con- 
nection with the developments of recent years which add 
enormously to the difficulties and complications in the control 
of railway systems by the administrative management. 

1. Greater solidarity in the human world as a whole. 

2. The much greater degree of co-operation between 
human units engaged in common enterprise. 

3. The great increase in power that any one man can 
wield in virtue of the development of mechanical or 
physical aids. 

1. Cheater Solidarity in the Human World . — ^This is itself the 
result largely of the development of transport — ^particularly 
as we include in transport the transmission of intelligence : 
London is conversant with what is going on daily in Japan, 
China, * California, and South Africa, in a way that was 
impossible — almost inconceivable — ^lialf a century ago. India 
listens in daily to the affairs and news of the world at large. 
Much more now, even than when the poet wrote the line, is 
it true that “ Mankind are one in spirit,” and in any given 
country, such as our own, a unity of action is possible between 
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the far-distant corners as never before. Oeiierai Smuts has 
aptly said : “ The cardinal fact of geogra])liy in the twentieth 
century is the shortening of distance and the shrinkage of 
the globe.” This constant drawing nearer togethf>r of people 
at oppo.site ends of the countrj'- under the infiuenee of tele- 
phones and telegraphs must lead inevitably, sooner or later, 
to a growing consolidation of interests. And what further, 
we may query, are wireless and broadcasting going to tlo for 
u.s in this respect f 

Each of our large railway companie.s is now made up of 
an aggregation of a large number of constituent smaller 
companies. The new Railways Act of 1921 carried the proces-s 
of consolidation a very important stage forward, and enacted 
that the 109 railway companies then exi.sting must be con- 
solidated into four large systems bj' July 1923. Mr. Cleveland 
Stephens, writing in 1915 * about amalgamations, spoke of the 
railway system of Great Britain as the consolidated outcome 
of more than a thousand separate undertakings of earlier 
days. This process of consolidation is having a tremendous 
effect upon the question of control. The I^ondon, Jlidland 
and Scottish romjiany, whose largesst const itiuait company 
in 1921 covered 1,75H mile.s, ha.s emerged from this process 
of consolidation with a mileage length of about 7,214 ; 
and whilst a particular .sy.stem or method of control may 
be fitted, and quite apj)osile. for the smaller number of 
miles, it by no meaas follows that the same system will 
be equally succc.ssful with a much Iarg(;r unit. Moreover, 
each of the several unit.s had its own established descrip- 
tion of control system, and no doubt has adojded its own 
particular method as suited to its particular needs and 
circumstances. Now that the various separate .systems have 
been combined under one management — ^the L. & N.W. with 
the Midland, for instance, or the three companies, G.C., G.N., 
and 6.E. — ^much discussion and negotiation is taking place, 
and must continue for some time to take place, before a unified 
system can be evolved. But consolidation is taking 'place, 
and it is bound to lead to more and more unification in 
the control arrangementa, whether it be control of train 

* English Railmays ; Their Developmeni and Their Relation iff the Slatef 
BoutledgO) 1915. 
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running, or of locomotive and wagon distribution, or of 
the control which a board of directors, or the voice of 
democracy expr(;ssing itself through councils or tribunals, 
is going to exert in the future. 

2. Greater Co-operation. — ^As civilisation develops the reign 
of the competitive spirit — ^in Darwinian phrase “ the struggle 
for existence,” in more colloquial terminology “ each for him- 
self and devil take the hindmost ” — must more and more give 
way to the principle of mutual help and co-operative assistance. 
Adam Smith shows luminously in his W ealth of Nations what 
an enormous increase in power for the production of wealth 
may be obtained by the adoption of the principle of division 
of labour ; and in modern industry what is known as “ mass 
production ” — this principle of division of labour combined 
with co-operation — has reached its high-water mark in a 
modern factory. 

Henry Ford,* in his record of the development of the 
.Detroit industry, tells a romantic story of the way this principle 
has been introduced in the production of motor-cars. Fol- 
lowing a device of the Chicago meat packers — an overhead 
trolley — the idea of bringing the parts of a fly-wheel magneto 
to the skilled erectors by machinery instead of by human 
movement w’as adopted, and each man was given a specific 
stage in the assembling as the various parts moved in line 
past him ; and the time of assembling was reduced from 
20 minutes to 5. 

In the assembling of a chassis are 46 separate operations. 
The first men fasten four mxid-guard brackets to the chassis 
frame ; the motor arrives on the tenth operation, and so on 
in detail. Some men do only one or tw'O small operations ; 
others do more. The man who places a part does not fasten 
it — ^the part may not be fully in place until several operations 
later. The man who puts on a bolt does not put on the nut. 
The man who puts on the nut does not tighten it. On 
operation No. 34 the budding motor gets its gasolene ; it has 
previously received lubrication ; on operation No. 44 the 
radiator is filled with water, and on operation No. 45 the car 
is driven out into John B. Street. 

The same ideas, says Mr. Ford, have been applied to the 
My Life and Work, Henry Ford. 
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assembling of the motor, with the result that the assembling, 
which in October 1913 required 9 hours and 54 minutes of 
labour time, occupied six months later by the moving assembly 
method 5 hours 56 minutes. 

This division of labotur method seems to have been the 
secret of the Ford Works w’ondrous performances — 1,250,000 
cars produced in one year, with a minimum wage in the 
factory of 25s. a day — an 8 hours’ day. 

The gradual substitution of combination and co-operation 
for competition in the railway world is a fruitful and interesting 
study in itself. That competition between company and 
company is good for the public who use the railways is a 
view that has always been held by a large section of traders 
and travellers, and is likely to be so held for years to come. 
But it is a narrow view at best, and will gradually give way 
to the saner view that co-operation in its widest aspect, under 
enlightened guidance or control, is the most effective principle 
in productive industry, and that which will produce the best 
results for the community at large. 

When a Parliamentary Committee, appointed in 1882 to 
consider carefully the whole question of railway c-haTge,-;. in its 
wisdom gave the go-by to the principle of “ cqtial mileage 
rates,” it at the same time reflected the popular view of the 
advantages of competition to the public. The railway com- 
panies who conveyed sugar from the refineries of Greenock 
to Nottingham and the in<iustrial area of the Midlands, were 
charging the same rate — about 25s. — as the companies who 
carried from the Thames refineries in London, just about half 
the distance away. Naturally the London refiners and the 
Southern Railway Companies raised objection ; but the Parlia- 
mentary Committee, pointing out that it was good for the 
consuming public to have the sugar in competition in the 
Midlands in order to keep down prices, justified the Scottish 
and Northern Railway Companies in their action.* 

* Thirty-nine towns in England to which sugar is sent are at anwvemge 
distance of 292 miles from Greenock, and the same towns are at an avera^ 
distance from London of only 158 miles. The rates for those diiftances 
from Inndon and Greenock respectively are about the same. . . . This 
competition cannot but bo advantageous to the public. That Qreenook 
Bu^ar refiners should be in the same market as the sugar refiners of London, 
while it may be a grievance to London refiners, must be an advantage to 
Greenock refiners and cannot bo a disadvantage to buyers of sugar. — Par- 
liamentary Committee on Bailway Bates and Pares, 1882. 
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It may be true that our railways in Great Britain 
have attained to their present magnificent position through 
private enterprise and competition. It is true that Par- 
liament has ever since 1853 maintained a traditional view 
that too powerful combinations of the great railway interests 
were dangerous to the common welfare of the nation. But 
it by no means follows that because our present railway 
position has been attained under a highly competitive system 
that, under the new and different conditions of to-day, the 
competitive principle is as necessary to future development 
as it has proved efficacious in the past. Indeed, it has never 
been a satisfactory method of regulating railways. Gladstone 
in Parliament in 1844 expressed himself as considering it as 
quite inadequate : “ Competition cannot be relied on to 

secure proper service and a fair price,” said the influential 
Joint Committee — of Lords and Commons — on Railway 
Amalgamation in 1872. There is much to be said for the view 
that unregulated competition belongs to a lower order of 
human society ; that a new era is now needed when the com- 
petitive instinct is brought more under control, and gives 
place to a regime of combination, co-operation, and good-will, 
and that only under such regime, with the railway house 
undivided against itself, can wo rationally hope to hold our 
own in the growing international competition. 

The Railways Act of 1921 owes its provisions for con- 
solidation and other railway devcflopmcnls largely to the 
faith of its promoters in the necessity of a larger measure of 
co-operation and less competition. And the new methods of 
telephonic control would appear to be practicable and capable 
of successful development in a large homogeneous unit when 
they would not work efficiently under a system of competition 
with greater heterogeneity. 

And it would seem to be equally true that this method of 
rapid exchange of intellectual views under an ever-widening 
area itself makes for greater solidarity and homogeneity. 

Sr Increase of Human Power in Control through Improved 
Mechanical and Physical Appliances. — ^This increase practically 
involves the whole history of the development of human tools 
from the bow and arrow or spade of the primitive man through 
successive stages represented by plough, cart, tramway, rail- 
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way system, electric traction, tclejjhone. wireless (cI.-^Tapliy, 
automatic control, and so on. It is a long record of evolu- 
tionary development, and as we survey the record, and observe 
how the tool was in the course of time superseded by a 
machine,* the simple machine gave place in turn to a complex 
steam engine, the steam engine has been followed by electric 
trains and trams, and the electric telegrajih by wirelos, it 
should be noted that there were two steps which appear to 
stand out as oj)c)ch-making more than otliers, namely, when 
man discovered how to control steam power and bring it into 
his service, and, secondly, when ho discovered how to exert 
similar control over the electric current for purposes of traction 
or other application of power. The nn^ern train control 
apparatus is dependent upon the discovery and development of 
ail these factors, and represents one of the most advanced stages 
in the application for human service of a complex apparatus 
which combines mechanical arrangements, steam power, and 
electric current. 

It is well wc should remember that a railway system is 
itself a machine. It is probably the largest machine for the 
creation of wealth in the material son.se that a nation orctvuntry 
possesses. And its main function is the creation of wealth. 
The goods which the railway carries become valuabh; by virtue 
of their being brought from places where they arc of little use 
to the place where they are necdcHl and have greater exchange 
value. Often the mere railway journey converts a worthless 
article into one of considorablc value. From the point of 
view of practical economics, wc may rightly regard the 
railway system of any country as a gigantic wealth-creating 
machine. The control of this machine becomes very complex, 
its complexity being measured by the degree in which a railway 
system, with its thousands of locomotives and moving trains, 
exceeds in complexity one simple locomotive or one motor-car. 
We shall consider very shortly some of the principal directions 
in which control in a railway system needs to bo exercised. 

Let ns consider first, however, an essential difftvenco 
between the control of a railway engine and a road motor. 
The chauffeur of the latter has to control his motor not 

* A tool* it has boen said* assiste a man to do bis work j a machiiio 
aotaaliy does the work and requires only human guidanea or control 
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only in tbe sense of regulating the power by which the 
machine is propelled, starting, stopping, and regulating the 
speed, but he determines its direction also ; indeed he has his 
hand continuously on the steering wheel, and the control of 
the direction of his motor is as important as the regulation 
of the power — the two go together. The railway engine-driver 
has nothing to do in determining the direction in which he 
is travelling (except as }M4ween going forward or backward) ; 
that is arranged for him by others — his time-table schedule 
and his signals. Although he controls, he does not in any 
sense direct his engine. The motor chaff eur both controls and 
directs his macliine. This is an important difference, and an 
interesting one in its psychological aspect. 

In some countries where .science has perhaps freer play in 
practice than in England — or at any rate where psychology 
obtains a wider measure of application — ^psychological tests 
are applied in selecting candidates for the position of chauffeur, 
these tests being aimed at discovering the degree of capacity 
in the individual for taking in quickly the factors in a group 
of circumstances into which the man is suddenly thrust (as, 
for instance, the chauffeur coming towards a street comer 
amidst traffic), and, secondly, having grasped the situation 
(i.e. the multitude of circumstances which make up the 
situation), the capacity for quick and accurate judgment as 
to action. The two faculties arc quite distinct, and great is the 
difference between man and man, in quickness of accurate 
perception, in making decisions, and in practical action. 

We are now in a position, having enunciated the view of 
a railway company as a complex machine, to consider some 
of the directions in which the controllers of the machine have 
to exercise their function. Let us name four that will occur 
at once, namely : 

1. In the daily operations of any large goods or 
passenger station ; 

■*2. In the daily distribution of the carriage and wagon 
stock ; 

3. In the economical distribution of the available loco- 
motive power ; 

4. In the manipulation of the trains to best advantage 
in their use of the running lines. 
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Consider now each one of these functions seriatim. We shall 
deal with them in greater detail in later chapters ; but it will 
be well at this stage, and before getting into greater detail, 
to try and grasp the character of each of these four functions, 
if only to help to a clearer undcrstiindhig of what is meant 
by the principle of control as applied to railway working. 

1. The, Daily Opernlion of any Large Lliation . — ^Takc a survey 
at random of any goods station at a large town, when the 
goods are coming in from the town for despatch by rail. What 
do we find ? Often a perfect medley of traffic, apparently 
chaotic ; all descriptions, sizes, and shapes of consignment 
— ^boxes of bacon, bags of yeast, sugar, cotton, pianos, eggs, 
wire, sewing machines, perambulators — coming in quick 
succession into the goods station, destined for hundreds of 
places scattered throughout the United Kingdom, but laid 
haphazard on the goods station bench. These, by all sorts of 
permutations and combinations, have to be placed into wagons 
so as to bring together all the separate articles for any specific 
destination, so that they may be loaded in one wagon ; and 
in the same way the wagons must be brought and placed 
in the station shed in such a way as to economically receive 
and convey to the right destination station the appropriate 
collection of goods. Behind all this medley of goods traffic 
is an organisation which controls the whole operation — tho 
receiving, sorting, and economical loading \ip and des])atch 
of all the goods. Only by an efficient organisaiiou, i.e. by 
careful control, can the work be effectively dealt with. In this 
case we see an illustration of a general theory that efficient 
organisation is of the very essence of control — one of its most 
important elements. We shall subsequently describe in greater 
detail the organisation of a typical goods station {see p. 29). 

2. The Daily Distribution of Carriage and Wagon Stock . — 
Here again organisation is of the essence of satisfactory control 
— a central office working through district representatives 
(district controllers), who in turn have supervision over a 
large number of detail despatch and reception points {railway 
stations) ; but in addition to a good organisation in personnel, 
much information in the way of daily and monthly records 
and statistical information is requisite and, indeed, is a sine 
gud non. This also will be dealt with in due place. The office 
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of rolling-stock controller is an old-established institution on 
most railway systems. 

3. Economical Distribution of Locomotive Power . — The 
considerations set out in regard to rolling stock in the last 
paragraph apply largely to the case of engines also ; with the 
difference that a number of additional factors arise, which 
makes the allocation of locomotives a more responsible 
business, requiring more technically trained intelligence than 
is the case with carriages and wagons. 

Is the mechanical construction of the locomotives best 
suited to the work they have to do ? The proportion of this or 
that class of locomotive requisite to haul the traffic on the 
different grades of any particular district : the reduction of the 
number of t 3 q)es of locomotive to a minimum consistent with 
economical haulage ; the interchange between passengers and 
goods service — all these questions or factors have to be care- 
fully considered, and, under the changes in the areas of the 
railway systems which have recently taken place under the 
amalgamation schemes, they all have to be considered afresh 
in the light of altered circumstances. 

A large railway company has now as many as 10,000 
locomotive engines under one supervision, representing value 
up to £8,000 or £10,000 or more each, and one of the great 
questions inevitably affected by this question of control is 
whether the .supervision of the locomotives when in daily 
working should be under the trains superintendent (i.e. the 
superintendent of the. line), or under the same control as are 
the construction and repairs of the engine, i.e. the chief 
mechanical engineer. Until recently it has been the latter; 
but there is a growing tendency for the supervision of the 
machines to go along with the supervision of train running. 
This question will necessarily have to be dealt with when we 
come to consider locomotive control. 

4. The Manipulation of Trains to Best Advantage in Their 
Use of' the Running Lines . — It is here where the question of 
contsol has received its greatest development and most 
advanced application. Here let us state in a sentence or two 
what has been achieved, mainly by the agency of efficient 
telephones and trained operators. A railway company is 
now able to bring the whole of its trains under one central 
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control in the following manner. A central office contains a 
diagram board of all the running linos, signal boxes, and 
control points in the area under control, niui every train, as 
it moves from point to point, is placed by means of a peg 
on the geographical diagram, so that the chief ojx’rator in 
the control office has before him — as pawns on a somewhat 
complicated chess board— all the trains working in his area, 
and can “ o|x;rate ” the trains to greater or less advantage, 
as though he might bo working out a game of chess, his 
aim, however, being not to checkmate an opponent, but to 
secure for all his men as much free movement as is possible 
under a co-ordinated scheme. How this highly complex game 
of chess can be played to best advantage it is the main object 
of this book to discuss, such discussion necessarily involving 
a description, not only of the various systems emjjloyed, but 
also the varying methods of its application. 

It will probably already have been noticed, as the above 
headings have been contemplated, that the exercise of control 
in aupcrvi.sion divides itself along two main avenues of influence, 
namely: (1) Control of mechanical movement; (2) Control 
of the personnel, so that every human unit in the organisation 
may be occupying his right place in relation to every other. 

In the higher branches of oi'ganisation of a railway system 
it is often very difficult to separate these two directions of 
control — they are necessarily so inter-related. We have, in 
referring to the difference between a motor-car and a railway 
engine, illustrated what we mean by control of mechanical 
movement, and of this control we shall have much to say as 
we continue to develop our theme. Wo close this chapter 
by a general description of the organisation of a goods station 
xmder the control of the goods station master — or goods 
agent, as he is more frequently called. This organisation will 
illustrate how — ^that is through what channels — ^the agent in 
supervision exercises his control by efficient organisation ; 
we shall follow this with a similar chart and explanation of 
the organisation of a passenger station in our next chapter, 
and these two illustrations may be taken as fairly indicative 
of the kind of machinery through which control of personnel 
is arranged over a large group of men who are “ operating 
a station, depdt, or railway yard. 
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Now as to our goods agent and his staff. The medley 
of goods consignments referred to earlier on in this chapter is 
dealt with as follows : As each cart- or rully-Ioad of goods is 
brought to the station, the goods are handed, consignment 
by consignment, to a checker, who instructs the goods porters 
or barrowraen what is to be done with each package, directing 
him to a particular bench or wagon, he — the checker — b eing 
probably assisted by a “ caller off,” who aids him in checking 
the goods with the consignment note. The porter takes the 
package of goods as directed by the checker, to its appropriate 
berth or, better still, wherever possible to the right wagon 
which is waiting to receive it. The wagons are each in charge 
of a loader, and the loader receives the goods from the porter 
(barrowman), and stows them in the wagon safely ; this 
functionary is on some lines called a stower — a term which 
fairly indicates the man’s function. There will probably be, 
in any large station, several of these gangs of porters, etc. 
(“ freight-handlers ” they are expressively called in America), 
each working under a checker, who really is an under-foreman, 
and over all the operations will be one or more foremen, the 
number of these depending on the size and lay-out of the 
station. If the checkers are well-selected and experienced 
men, the duties of foremen may be reduced to a minimum, 
if the necessity for them is not entirely eliminated. But in 
most cases, to-day, as a matter of fact, both foremen and 
assistant foremen are to be found at all large stations. The 
foremen are directly responsible to the goods agent, subject 
to this variation, that where the working of the goods station 
is under the siipervision of the superintendent instead of the 
goods manager, the foremen are then responsible to the 
district superintendent, and very often, in such a case, an 
intermediary “ yard master ” is placed as the direct supervisor. 
It should be added that, whilst the description just given refers 
to outgoing traffic, there is a precisely similar arrangement of 
staff to deal with the incoming traffic, where the operations are, ' 
in a manner, reversed, the goods being taken from rail truck 
to rally or cart, instead of vice versst. 

So far in regard to the “ operating ” of the goods station 
ifeelf : but along with every station there is, of necessity, a 
considerable staff of clerks, dealing with invoices and other 
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necessary documents. These are divided as between outgoing 
and incoming traffic (in London generally known as “ down ” 
and “ up ” traffic respectively), each of which is headed by 
a chief clerk — chief inwards clerk and chief outwards clerk 
respectively ; these two chief clerks, along with the chief 
accounts clerk, have direct access to the agent, and come under 
his direct control. 

Then there is the whole of the cartage staff : rullymen, 
vanmen, or carmen, as they arc variously described ; they, with 
their varying equipment, horses, vans, motors, and stabling, also 
come under the control of the station agent, very often being 
directly supervised, on behalf of the agent, by a cartage foreman. 

A diagram is the best way of showing how all these various 
grades and officials are co-ordinated and brought under the 
control of the goods station chief — ^the agent — and such a 
diagram is given on page 30, and indicates the avenues along 
which the agent exercises his control. This is the machinery of 
personnel, by which alone it becomes possible for an agent 
in charge of a large section of transport business at all 
effectively to conduct, in harmonious and orderly procedure, 
the multifarious activities for which he is responsible in the 
manipulation of the goods brought into his custody for trans- 
mission by rail. 

Thus by the organisation of personnel, and by every 
man having his own appropriate function allotted to him, 
whether as checker, caller-off, barrowman, or loader, and each 
being told off to his right place in the organisation as a whole, 
the heterogeneous mass of goods destined for places scattered 
far and wide throughout the country finds itself sorted out 
and loaded into appropriate wagons, each in its turn finding 
its right place on a moving train, all working in due order 
and decorum according to pre-arranged plan. It is a matter 
of organisation, and ultimately control. 

In Chapter VII we point out how vastly the telephone 
increases' the facility and the powers of supervisory control 
in circtimstances of this kind. 
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CONTEOL THEOUGH OEGANISATION 

The efficiency of any organisation may be measured by the 
ease and effectiveness with which control of its affairs is 
administered and maintained by its governing body. 

We have given a diagram of a goods agent’s organisation 
such as may be found at any large goods station. The goods 
agent must be in a position at any moment to obtain informa- 
tion as to the whereabouts of any goods in the railway 
company's custody or to give atiy instructions to the staff 
acting under him in regard to any ord(‘r.s or advices or letters 
he may receive from the senders or receivers of goods — the 
comjiany’s customers. 

For this the organisation shown in the diagram exists ; 
and it is essential to orderly working that a clear line of 
authority, as shown in the diagram, be ol»ser\ed, and this 
point in regard to clear authority becomes of greater impor- 
tance in the higher ranks of the organisation. 

The final control in the organisation of a railway company, 
according to present British methods, is in the hands of the 
board of directors. They select and appoint the general 
manager of the system and he is the supreme executive head 
of the concern. If there is one person entitled to the designa- 
tion of ultimate controller it is ho. It is his function to inter- 
pret to the working staff the policy of his board : and, subject 
to this principle that he must understand and give effect to the 
views of his board as a united council, the general mairager is 
a supreme controller. His control in turn is exercised through 
trusted subordinate officers, whose function it is to keep in con- 
stant touch with their chief, the general manager, and then each 
in his own department see that the daily work therein is carried 
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on m interpretation of, and in harmony with, the known views of 
the general manager and the instructions received from kim. 
The principal subordinate officers on the working side of the 
railway are : (1) the general superintendent, (2) the goods 
manager, (3) the passenger manager, (4) the engineers, civil 
and mechanical. There are other officers, such as accountant, 
storekeeper, solicitor, but these have no direct responsibility 
for the daily working (;f the .system. 

If now some fresh instruction or general order requires to 
be given, say, for instance, that holidays must as far as possible 
be suspended during August for special reasons, the order will 
be given first by the general manager to his departmental 
heads, the general superintendent will communicate the same 
to his district superintendent, he in turn will advise all his 
station masters and othcr-s concerned, and the station master 
has then the responsibility of telling everybody under his 
supervision or control of the instruction that has been sent 
down. 

Thousands of requests coined e>V(’ry day to the railway 
companies for goods to be (l<‘spatche<l promptly or to be 
handled under .special arrangements or condititms. With 
those the general manager d<.K?s not concern himself, nor, 
unless there i.s some .special j)oint of difiictilfy or of i)rinciplo 
involved, does tlio head of the department. If such reque.st is 
addressed to the general manager, it is, as a matter of routine, 
handed at once to the goods manag<'r or general superinten- 
dent, or whichever oflicer may be conccTne<I ; and he in turn 
will immediately pas.s it on to his district rcpre.sentativc, the 
latter making whatever arrangements are necessary with the 
station or stations concernecl. The higher officials would 
only consider the matter if there were .some unusual 
circumstance connected with it ; and usually such .special 
consideration would come xip as a point referred to higher 
authority by tlie subordinate oilicer when ho felt that he ought 
not to* deal with the ca.<5e in any special manner without 
authority, or should he wish to consult his superior officer for 
guidance or advice. 

By a carefully arranged organisation of this kind a railway 
company ifiove.s forward in providing for the public an effective 
and convenient service for the e,onveyane(' of jws'^c'iiger.s and 

3 



34 


CONTROL ON THE RAILWAYS 


commodities, and acts as one great institution inspired by a 
common ideal and actuated by a common aim, that aim being 
the provision for the community of the utmost of services and 
facilities for the expediticjus and safe transportation of passen- 
gers and goods. In the pursuit of this aim its central function 
may be said to be the eflicient conveyance of traffic, which is 
given effect to by the running of constant train services as 
required. 

And now we must repeat one of the points of our last 
chapter : there are two main descriptions of control which 
must be kept in mind in a study of this question, viz. the 
control over the movement of trains and the control over the 
services of men. The provision of an efficient and convenient 
train service for the public needs is the central objective, and 
to secure this the fitting of every officer or servant of the 
company into his right niche so that the organisation as a 
whole may pull together to secure that the highest service is 
rendered to the commonwealth : this is the great test of 
control which is always before the board and general manager. 

The direct su|)crviMon of the mechanical service of the 
railway company, the provision and allocation of engines, 
carriages, and wagons, and the arrangement of trains, is the 
province of the general .‘superintendent of the company ; and 
as it is that branch of railway work that this book is primarily 
concerned with, the larger organi.‘‘ation of the comi^any is 
only introduced so that a right perspective may be obtained 
of the position which train working occupies in the railway 
system as a whole — the setting, so to speak, of the question of 
train control in the larger scheme of the organisation as a whole. 

The query may not unnaturally be asked in these days 
of large amalgamated raOway systems whether the extent of 
territory and the size of organisation has not become too 
large for any one man or group of men effectively to 
exercise control or authority over them. 

The personnel of the L.M. & S. Railway system nofv num- 
ber 274,623 employce.s, against 133,940, the maxftnum 
number employed on any one system in 1922, and it may be 
stated at once that, unless the inventions of science had come to 
the aid of human intellect in the matter of railway supervision, 
efficient control would have been impossible. 
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It is difficult for any of us to realise to what extent 
such an instrument as the telephone has become part 
and parcel of the regular routine of management. Not only 
has it enabled consultations to take place more readily and 
decisions to be taken more swiftly, but it enables different 
minds to work in co-operation in deciding upon any definite 
course to be taken in a way which some thirty or forty years 
ago had never been dreamt of. But it is not only to the 
telephone that we are indebted for modern improvements in 
methods of administration, but to many other scientific factors. 
Systems of card indexing, automatic devices, power applica- 
tion to machinery, statistics, diagrams, and graphs are only 
some amongst numerous devices and developments which 
might be mentioned as having come to our aid. 

Statistics as to traffic tonnage and receipts, coupled with 
diagrams showing ton-miles worked per engine-hour, 'will give 
to the general manager of to-day a visual indication whether 
the development of railway traffic is satisfactory or otherwise, 
and whether it is being worked economically. In these two 
factors he has, as it were, a barometer pointing out to him 
whether the weather is likely to be fair or stormy ; or perhaps 
a better analogy would be the clinical thermometer, which is 
an indication to the doctor as to whether his patient is in need 
of medical treatment. 

Within the departments, however, much greater use has 
to be made of these instrumental aids to management. The 
goods manager, for instance, must have statistics showing 
traffic receipts and tonnages, district by district or town by 
town and station by station. The general superintendent, on 
the other hand, requires to have graphs as to train running, 
statements of punctuality, wagon distribution, carriage require- 
ments, and a host of other summaries, as well as constant 
telephonic communications with his district officers, and for 
efficient train supervision he must now bring into play the 
new methods of supervision and continuous watching of the 
runniilg of trains known as central telephonic train control, 
which it is one of the principal purposes of this book to describe. 

We have referred to the central function of a railway 
company as being the efficient conveyance of traffic ; and 
when the steps necessary in the public interest to give effect to 
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this aim are considered, it will be seen that they may be 
narrated under the following heads ; 

(1) To secure traffic for conveyance. 

(2) To collect traffic destined for railway transit, 

(3) To arrange accejjtanct* of traffic needing to be for- 
warded. 

(4) To (k>.<patch traffic from Station A to Station B. 

(o) To convey .such trallic in as expeditions and eco- 
nomical a manner as possible. 

((>) To deliver tx-affic safely at destination aftcT train 
conveyance is ccjmpleted. 

(7) To arrange to levy and collect appropriate charges 
for conveyance or .services rendered, or for other services 
contributory to conveyance. 

These seven headings describe the principal functions 
of our British railway system. There are, no donbt, other 
functions which might be mentioned, but they will pxobably 
fall under one ox other of the comprehensive hoading.s above 
set out. For instance, to a(lv<‘rti.-.c, to issue time-tables, to 
compile rate-books. Advertising is Hub.sidiary to the security 
of traffic, heading (1). The issue of tinie-tables is also necessary 
to secure traffic, heading (I). The compilation of rate-boolis 
is part of the function of comjaling and levying aj)jiroi)riato 
charges, hexuling (7), and so on. 

With these headings before us attention .should be drawn to 
headings (4) and (5), the work of dcsjxutching and conveyance 
of traffic as being the central function of a raihvay system. 
They are the functions which make up the “ operating ” 
of the railway system, and over which in the more modern 
railway organisation the superintendent of the line or the 
general superintendent is given entire charge. 

Goods are brought to the railway, accepted on its behalf, 
despatched and conveyed by rail, and then delivered to con- 
signee or receiver at destination. The theory of the iftodern 
organisation is that, up to the point of acceptance by the 
railway company, the superintendent's or ** operating ” depart- 
ment has no authority over the goods ; it is the business or 
function of the commercial departments (goods or pa.ssenger 
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manager as the ease may be) to supervise and arrange for 
the securing, collection, and charging of traffic ; but once 
accepted, then the “ operating ” function commences, and the 
superintendent of the company is entirely responsible. 

One of the be.st summaries of the varying duties of the 
three sections of the traffic department of a great railway 
system are those which were tabulated by Hir George Gibb in 
1902, when as general manager of the North Eastern Railway 
he re-arranged the duties of that organisation upon lines 
which have since been largely followed by other railway 
companies in Great Britain. It is there set out that of the 
three officers at the head of the traffic department ; 

The general superintendent is charged with the administra- 
tion of the department of the company’s business connected 
with the running of trains, and the handling and carriage of 
traffic of all kinds on the company's railways, docks, and 
wharves. 

The passenger manager is charged ■with the administra- 
tion of the department of the company’s business connected 
with securing and charging for i>as.scnger traffic, and all traffic 
carried by passenger trains (including fish carried under 
fish waybills). 

The chief goods manager is charged with the administration 
of the department of the company’s business connected with 
securing and charging for goo^ traffic (i.e. merchandise, live 
stock, and minei'al traffic, except fish carried under fish 
waybills). 

Reference to the diagram on page 37 will show how, 
i.e. through what line of authority, the general superintendent 
exercises supervision or control over the staff in ffirect charge 
of the train, under the theory of supervision now generally 
recognised. The new telephone control system seems often 
to take a short cut in the exercise of direct control over the 
working of trains as they are actually in movement over the 
rails, and it is a factor which is responsible for affecting in 
no small measure the organisation of the whole railway system. 
In later chapters this question is dealt with in some detail. 
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A STATION MASTER’S CONTROL 

At the end of Chapter I an illustration was given in the case of 
a goods agent’s control of how the organisation of personnel 
operates through a local office or department. In this 
chapter it is proposed to describe in some detail the duties 
and organisation of a station master at an important station, 
as an understanding of a station master’s duties will provide a 
link between the general organisation of the company and the 
grades of service, station masters and signalmen in particular, 
who come more directly in contact with the mechanical details 
of train working. 

A station master may have direct supervision over from 
one to five or six hundred servants at his particular station, 
through whom he directs the control of trains and traffic. 
The main function of a station master — ^to which all other 
duties are more or less subsidiary — ^is the efficient control of 
the movements of trains within his particular area. This is 
what is technically known as train “ operating.” In this 
matter we come into direct contect with train working — the 
mechanical operating of the great railway machine ; and in 
the station master’s efficient control we shall see especially 
how closely intermingled are the two lines of control, mechan- 
ical and personal. The mechanical control is exercised through 
supervision of the signalmen, and the station master should be 
a past master in the art of signalling if he is to be really efficient 
in control over the movement of trains. 

The best way to grasp the true position of a station master’s 
control and its variety and extent is probably by a perusal of 
the diagram given on page 40. The diagram includes not 
only the personnel under his supervision, but also the general 
and district superintendents, so as to show the station master’s 
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relatiomhip to the head of his department, that department 
which handies the control of trains. 

It will be noticed that the general superintendent and the 
assistants in the central office have authority over five district 
superintendents — there may be more or less — each of whom is 
in charge of an important district, and each district superin- 
tendent may have fift.y, sixty, or more stations under his im- 
mediate supervision and control. It should be noted that 
there are stations of all sizes, from the small rural station to 
the large depots and terminals which serve our larger and more 
densely populated towns. A typical organisation or personnel 
for a small country station would be (and tliis also is indicated 
in the chart) a clerk, two porters and a signalman — ^vith, of 
course, the station master, who is the company’s representative 
in that place. But at a large station there are clerks in the 
booking office, in the parcels and luggage office, respectively, 
and also foremen, porters, shunters, guards, signalmen, and 
ticket examiners, in widely varying proportions. Typical 
numbers of each grade are set out in the diagram. 

The duties and functions of signalmen are the only ones we 
need refer to in connection with our special subject of train 
control, but these are all important. The diagram indicates 
clearly how the signalmen stand in order of grade in relation 
to the superintendent's department and to their co-ordinate 
colleagues. 

We must again refer at this stage to the engine-drivers. 
Let us recall the comparison we drew in our last chapter 
between the locomotive driver and the chauffeur of a road 
motor. The latter has to select his .path as he propels his 
vehicle forward ; he has to direct his machine as well as drive it. 
Not so the railway driver ; he drives his train forw'ard, and 
starts or stops it, keeping it under continuous control ; but he 
cannot direct ; he cannot deviate to the right or left, or choose 
which road he will take at a junction or bifurcation. All this 
is regulated for him, and as regards his course and whether 
he is to stop or go forward, the one injunction for him is 
“ obey your signals.” The controlling factor is the series 
of signals which tells him the direction he has to take, and 
whether the line is clear or blocked in front of him, and at a 
complex point of concentration enables his engine to pick 
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oxit its right track amongst many diverging lines of war. This, 
however, is arranged for him by the signalman. The signals 
are the main instrument of control in train running. So we 
have a great and continuous army of .''igiitilmcn and array of 
signals all along the railway trac'k, and the function of the 
railway semaphore signal is to indicate to a driver “ line 
clear ” or “ line blocked.’’ 

There are about 32,000 signalmen employed on the railways 
of Great Britain to-day. At a larges station there may be 
fifty or one hundred or more signalmen employed. The 
station master is in command not only of the signal -hnxc.s, 
but also of the entire train movements in and around the 
station, and also of the whole of the ]>ersohnel included in 
the diagram below the line of the station master.s. One 
of the chief qualitieations of a station ma.ster is, we have 
already indicated, a knovleclgc' of signalling ; he could not 
himself control the signalmen without adequate knowledge “on 
his own ”of the principles, as well as a practical knowledge 
of the details, of train signalling. I’here are circumstances, 
especially at small country stations, where it i.s found, for one 
reason or another, desirable or neecsssary to appoint as station 
master a man without any signal cx])eriene(>, and then such man 
is entirely dependent on his signalm<-n fur any technical question 
as regards signals. In such eases it is very likely that some little 
difiiculty in supervision will sfwner or latf'r occur, and in any 
event it is not an enviable po.sition for a station master to find 
himself in. At a large station the circumstances are different ; 
the station master wdll {jrohably have two or three assistants, 
who can help him in supervision ; he is in command or captaincy 
of a small army, and, like the captain of a ship, his duty is on 
the bridge — to keep a look-out, to w'atch. 

Some of the best station masters the writer has known, 
at large stations, w'here there is a great concentration of traffic, 
and where there is also a footbridge or signal bridge in a com- 
manding position at the station, have, in times of emergency — 
on special race or gala days— made it a practice to post them- 
selves literally on the bridge, so as to get a survey of the 
general movements in the station, and from there have given 
instructions to their assistants, as the latter have come for 
guidance in their diffictilties, or have entered into consultation 
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with the signalmen as to precedence of trains, or upon some 
question of importance in the working.* 

The station master at a large station has so many and such 
varied functions that he should be of such calibre as can take a 
detached view of things, and think things out. To think things 
out requires time, and there are many problems every day 
which arise for solution in the common round and the daily 
task of a station master at places like Enston, Paddington, or 
Birmingham which need careful and detached thought. Mr. 
A. M. Ross, in his little book on British Bailways, gives a good 
definition of station masters’ duties which is worth repeating 
in full as he gives it ; 

“ The Station Master is the chief executive official in 
and about a station to which he is attached, and is re- 
sponsible for the proper working of the station in every 
respect — for the control of the staff, including porters and 
signalmen, the supply of stores, the management of the 
trains within the area of the station, the issue of tickets, 
and the custody of money received and the responsibility 
for all that is paid out. At an important station the 
Station Master has a wide discretion and large responsi- 
bility in supervising many diverse operations and a large 
body of men. At a small station, though sometimes the 
Station Master may have practically to manage the whole 
of the duties without as.sistancc, yet the variety of them 
requires a man of experience and judgment.” 

Amongst other things it must be remembered that the 
station master is the local representative of the railway 
company in the immediate district, and that in itself increases 
not only his responsibility but also the need for his being 
thoroughly au fait with all the railway arrangements affecting 
his locality. 

But the station master’s line of train control is, we have 
said, through the signalmen, and to the signalman’s duty we 
must* now turn. We may describe the staff at a principal 
signal-box at one of the busy stations. The following organisa- 
tion represents that at a manual lever cabin : the difference 

• At oertain stations in or near London it is the practice to have an 

important yard master, or traffic inspector* to imdertake this supervision 
under the station master’s control. 



44 


C()X1'1U>L ON THE RAILWAYS 

between manual uiui power controlled levers will be fully 
explained hereafter. 

Tlu! main e(puTim('nt of a signal-box is the “ frame ” in 
w'liieh the levers are fixed, the levers controlling signal sema- 
phores, crossover points, junction points, locking bars, etc. 
The levers arc all mnnhere<i, and a ki>y diagram or plan of the 
lines within tin' station limits, whit'h shows all the points, 
signals, ('te.. carefully numbered to show to what each lever 
refei’s. is hung up consjiicuously in tht* signal-box. There are 
also the block instruments, one up anti one down, at each end 
of the bo.x, and similar instruments for each diverging line. 
Then there are te!egra})h anti telejihtiue instruments in con- 
siderable array, as circumstances require. 

The frame is probably, if large • ?:iy 2r>0 or more levers — 
divided into three section.s, allotted re.-pcetively to a first, 
second, and third lever man ; there will probably l>e two 
assistant lever men or signalmen, and two btiys to attend to 
the telephone ; with one chief man in complete charge of the 
box, who }iaces or patrols the bridge of signals, keeping watch 
on the actual movements of the trains behnv him, and giving 
any instructions he <leenis m'cessary fnmi time to time. He is 
commonly know’n as the hridgeman. This organisation 
repn'sents a staff of eight mem fin duty for one shift at this 
signal box, and probably twenty-two njcn for the 24 hours 
(one or two men less can manage the work in the slacker 
midnight hours). 

A signal-box of this kind with a briiigeman in control is 
very different from the ordinary waysitle signal-box which 
passes or admits train by train into and out of a block section 
largely in routine manner. In such a large signal-box as 
described the block system is to a large extent superseded (by 
special exemption which has been or must be obtained from the 
Mnistry of Transport) and the safety of trains is .secured by a 
sharp look-out, aided by careful interlocking of the highly 
complex concentration of signals and junction points inevit- 
ably connected with such station working. At a signal- 
box at a terminal station the block signalling of the trains 
in different directions originatc-s at this box ; and the station 
working as a whole is very largely dependent upon its efficient 
administration. 
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THE SIGNALMAN’S CONTROL 

The consideration of the duties of a signalman from the 
point of view of train control recjuircs that we should at the 
very outset understand the meaning of the block system, 
which for many years has been ri'garded as the key to safe 
working of trains on the British railway systems. 

Stated succinctly, the principle of the block system is 
that only one train shall be admitted into one section of a 
running line at one and the same time ; and the. block signalling 
regulations are the code of instructions by which this principle 
of safety in working is given tdlect to. It requires that 
running lines shall be split up into a large number of con- 
tinuous and contiguous sections, each of which is known as a 
block section, and the entry into which is controlled by a 
signalman, located in a signal-box, and communicating by 
special electric dial instrument with th<! signal-box on either 
side of him. Permission has then to bo obtained by every 
approaching train from the man in the signal-box, before the 
driver of it may “ enter the section.” 

The block system of train signalling has been compulsory 
on all railways on which passenger trains are run since the 
passage of the Regulation of Railways Act 1889, except under 
certain conditions, wluch will be subsequently referred to, 
where permission for exemption has been given by the Board 
of Trade (now the Ministry of Transport). 

iTi the early days of railway working one train was allowed 
to follow another after a certain interval of time, the driver 
of each train keeping a sharp look-out so as to avoid running 
into any obstacle or obstruction in front. As trains became 
more frequent on the railway systems it soon became evident 



46 CONTROL ON THE RAILWAYS 

that this time interval as a method of on, curing that trains, 
often travelling at fast speeds, did nf»t f>vertake one another, 
was inadequate, and from 1800 onwards there has been a 
growing feeling that some nK'ohanieal arrangemumt by which 
a minimum distance interval is secured between succeeding 
trains provides a more satisfactory and safer guarantee against 
accident or collision. 

The sy.stem of block working in general ojxratiun in Great 
Britain is that known a.s “normally blocked or “normally 
at danger ” (as opposed to “ normally clear “), though there 
is one important exception to this rule.* Under the general 
system of “normally blocked’’ no engine-clri%’cr is allowed 
to enter a block section of any railway with his train until 
he has first obtained a positive j)(‘rmi>>ion to proceed from 
the signalman who controls the section. This permission 
is obtained by the lowering of a semaphore signal arm (to 
indicate “line clear”), all the signals along the route being 
kept normally at “danger,” except on the approach of a 
train. On a Sunday, for instance, on a railway branch W'here 
there i.s no traffic moving, or at night time after the last train 
has “cleared,” all the .signals are kept o?f, i.eo at danger, and 
if by any chance a special train were najuired to pass along 
the line, all the signalmen would first have to be brought 
back to duty to op(sn the line. 

In the case of the converse system, the “ normally clear,” 
a railway line would have all it.H signals off, and it would be 
open to any train to enter the various 8cction.s, unless the 
driver found some signal against him, to check his progress 
and bring his train to a stand. The “ normally blocked ” 
system is considered to be the safer sy.stcm, because of the 
positive indication of safety that is provided for the driver, 
and, as has been said, it is the one which is gencralh' in opera- 
tion, and is sometimes spoken of in technical circles as the 
“ affirmative ” system. 

It is important to bear in mind the two systems, as it has 
lately been found that the sy.'^fem — “normally blockctl” — 
which is in general operation in Great Britain becomes some- 
what cumbersome and difficult in the case of urban and 

This exception is the case of the London Blootrio and Underground 

Eailways to m 0iapt©r XV» p* 62, 
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suburban traffic of great density, as we shall hereafter explain ; 
and the “ normally blocked system 
has become extravagantly costly * 
in recent years, since the absolute 
limit of eight hours to the signal- 
man’s shift of daily service has 
become established. 

The following diagram sets out 
the normal arrangements for work- 
ing a portion of railway line under 
the block system as in operation 
to-day. It will be seen that there 
are set out three successive sections 
A-B, B-C, C-D, between the four 
signal-boxes A, B, C, !>. At each 
signal-box, i.e. at the entry into 
each successive section, there are 
three semaphore signals, named 
respectively the distant signal, the 
home signal and the advance or 
starter signal. The real control or 
stop signal is the home board, and 
when this board is at “ danger ” a 
driver must stop his train before 
he reaches it. Under no circum- 
stances, except under special 
arrangement in the case of accident 
or emergency, must a driver pass 
a home signal at danger. The 

* Before the Bates Advisory Committee 
(November 11, 1920) the representative 
of the North British Company stated that 
whereas before the war many signal-boxes 
were open for a shift of 12 hours, worked 
by one man at wages of 21s. to 23s. per 
week, the alteration in hours and wages 
necessitated the employment of two men 
each at«^0s. 6d. per week, so that the cost 
of the box under the new conditions was 
more than six times what it was pre-war. 

The Government returns show the amount 
of wages paid to signalmen and gatemen 
in Great Britain in 1913 as £2,414,416 ; 
in 1924 £6,933,737 ; the increase on many 
of the country lines, if taken by itself, would show in considerably greater 
proportion. 




distaiifc board is a -warning signal; when it is at danger 
the driver must he prepared to stop at the home signal ; 
■when the distant signal is down, indicating “line clear,” 
the driver knows that the section ahead is clear for a 
straight run forward. The distant signal does not therefore 
bring the driver to a stand — ^he may run past it, reducing his 
speed so as to stop at the home board if necessary. The use of 
these two signals, the home board as the stop signal, and the 
distant as a warning, or repeater, telling the driver in advance 
what is the position of the home board, taken together are 
calculated to give the driver full confidence in running, as 
they indicate to him very positively whether there^is any 
obstruction, or an3dihing to prevent his going “ full*' steam 
ahead ” into the section in front of him. The distant board 
•will always be on against the driver when the home board is at 
danger. 

The third signal is the advance or starter ; its function is, 
after a train has stopped at a station, very often having already 
passed the home signal post, to indicate that all is clear for it 
to move forward again ; if there is a siding at the station, 
e.g. going into the goods station, the starter would be placed, 
if possible, in such a position as would give it control over the 
siding points. If these points were too far in advance of the 
station, a second signal — ^the fourth of the series at the entrance 
to the section in advance — might have to be arranged ; this 
would then be known as the “advance starter.” An illus- 
tration of this is shown on the diagram at Station C. 

Now let us consider how the signalman in charge manipu- 
lates his signals. Take first a train running between A arid B, 
approaching the signal-box at the latter station. Signalman B, 
having been informed by A that an express passenger train 
has passed his box, immediately asks C by electric indication, 
“ Is the section B-C clear for the train to come forward ? ” ; 
if B-C is clear (this must be carefully ascertained by B, par- 
ticularly the fact as to whether the last preceding train has 
passed C box), B answers, “ Yes. Section is clear for express 
passenger train to come forward,” and on this assurance 
being received by B signalman, he then takes off his signals — 
starter, home, and distant. They must be taken off in this 
order, for, as a matter of fact, until the home board is taken 
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off, the distant board will not come down ; the interlocking 
of the levers prevents this mechanically ; this interlocking is a 
cardinal requirement for safe working, and is decreed by 
Government. 

The driver of the train thus finds all signals off for him, 
Ihd as he passes B station the signalman informs 0 signalman 
of the fact of his approach, C inquires if the section C-D is clear 
for admission of the train, and if so takes off Ms signals, and so 
the process is continuously repeated as the train progresses from 
section to section. The average length of a block section may be 
taken as about 2 or 2 J miles in the open country ; but where 
the density of traffic becomes at all heavy, the length of section 
is much reduced. On the Underground Railway in London, 
where at certain busy points as many as forty trains follow one 
another in one direction in an hour, the sections are, in some 
cases, reduced to about 400 yards, and the average length will 
not exceed 1 mile. » 

Now we must look at this operation from inside the signal- 
box, and see how the indications referred to are signalled from 
cabin to cabin. This is done by a particular description of 
telegraph instrument, which can only indicate three words 
or phrases on the instrument, namely : Line Clear,” ‘‘ Train 
on Line,” or '' Line Closed.” Normally the indicator hangs 
vertically, pointing to '' Line Closed,” but wdien a train has 
been accepted ‘‘ Line Clear ” is given as indication at both ends 
of the section so described. An illustration is given (Fig. 5) 
of an ordinary dial block Signal telegraph instrument of the 
type commonly in use — ^the needle is deflected to right or left, 
as the handle at the lower part of the instrument is similarly 
turned. By the side of the instrument is placed a bell gong, 
which serves either as a call to attention or a signal indication, 
for there is a code of bell signals, as explained below, as well 
as a code of signals for the instruments. Either bell or dial 
needle can be used for the transmission of signals, in accordance 
^^th the instructions. The illustration shows a combined 
^instrument for up and down lines. Often separate instruments 
are used for the two separate directions. 

■ It should be added, as regards the dial instrument, that 
the tw’^o instruments for each line at the tw’'o ends of a section 
A-B, B-C, and so on, have their needles electrically controlled 

4 
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to work in unison, so tliat when B moves his needle from 
normal to either side, the needle of the instrument at A moves 
in exact unison. 

The dial indications may now be described. As soon as a 
train passes the block post A, and is on its way to B, signal- 
man B indicates to C by bell signal that a train is approaching. 
This he does as in manner following : first one beat of the 
bell as a call-up signal : this C repeats with one beat as an 
acknowledgment. Then B follows, on the bell code, with a 
query “ Is line clear for a . . . train ? ” Assume it be a 
stopping passenger train, the code signal will be 3 pause 1 
(= is line clear for a stopping passenger train 1). If the line 
is clear (and it is C’s business to assme himself that there is no 
obstruction of any kind), he accepts the train by a repetition 
of B’s call on the bell code — 3 pause 1. B then moves over 
the dial needle to “ line clear ” and C pegs the needle in this 
position, so that the visual indication is in front of each man 
that the line has been declared clear, until the train has passed 
C’s box. B, having received the assurance from C that the 
section B-C is clear for the train, then takes off all his signals, 
which indicate to the driver of the train that he has a clear road. 

The next stage in this signal operation is when the train 
passes B’s box ; as soon as this occurs, and the train has 
proceeded 400 yards into the next section, B rings up C with 
two beats on the bell, to indicate that the train has entered 
and is proceeding forward in section B-C. This is known 
as “ train entering section ” signal. C is, of course, on the 
qui vive for this signal, and immediately repeats it (two beats 
on the bell) to B. He, C, then sends on to I) the signal “ Is 
line clear for a stopping passenger train ? ” (3 pause 1), in 
the same way as we saw B send the signal to C, and the process 
is repeated from box to box. As soon as B has sent forward 
the “ train entering section ” signal, or, in the case of a stopping 
train, as soon as the train (the rear guard’s van of the train) 
has passed the signals, he — ^the signalman — ^restores the 
semaphore signals to their normal position, and at the game 
time he gives the signal “ train cleared section ” by one ring 
on the bell to A. This completes the series of signals, every- 
thing is restored to normal, and the signalman awaits notice 
of the next approaching train. 
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We have only indicated here the main operations, and the 
standard important signal indications by which a train is 
signalled forward under the block system. It will be under- 
stood that there are many complications and subsidiary 
signals that are not referred to above, for the development of 
the code for practical use is complex, and the practical applica- 
tion of the principles above set out needs to be learned by 
experience on the railway system. As illustrations of some of 
the more important subsidiary signal indications may be 
mentioned : 

1. The ‘‘ Stop and Examine ” Signal . — ^If the signalman 
sees or is informed that anything is wrong with a passing 
train as, for instance, he sees a carriage door open, he must at 
once send the stop and examine ’’ signal (seven sharp beats 
on the bell) to the next box, so that the signalman in the 
latter can stop the train and arrange to have the defect 
adjusted. 

2. Blocking Back . — Whenever at a station or block post 
the railway lines are temporarily obstructed, say an engine 
comes out of a private siding to do some shunting, or a wagon 
in the goods yard has to be taken across the main line, the 
signalman before permitting this obstruction on the running 
lines is required to inform the signal-boxes on both sides of 
him — ^that is if both up and down lines are fouled — of the 
obstruction. A special signal indication is laid down in the 
code for this ‘‘ blocking back ’’ operation. 

3. Section Clear to Home Signal Only . — ^This signal indica- 
tion (3 pause 5 pause 5) is provided to allow of a goods train 
going forward at caution into a block section when it is known 
that at the station at the far end of the section a passenger 
trai:^, may be standing, or shunting operations may be in 
progress on the main line. A passenger train following would 
be held back a whole block section, but a goods train is allowed 
to proceed under careful regulation, being first stopped and told 
to go cautiously by the signalman in the rear section-box, as far 
as the next signal-box or stop signal. Careful provision for 
this permission being given to a goods train is set out in the 
block regulations. 

In Appendix I is set out at length the code of bell signals 
which is in general use on the railways of the United Kingdom. 
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The semaphore signal boards exhibited along the railway 
for the guidance of the drivers are operated by levers fixed in 
each signahcabin, and the principal mechanism vithin the 
cabin, or signal-box as it is now usually called, are the signal 
levers, fixed uprightly in a frame conveniently for the signal- 
man to operate. This signal frame comprises the most con- 
spicuous equipmejit in a signal-cabin. 

We may add here a few words as to the position of the 
semaphores. It will be undei\stood how important it is that 
the semaphore signals should be so placed as to be well seen, 
and this is largely dependent upon the background. The 
distant signal, being the first which the driver sees, should 
have special attention in this connection. Such signals should 
never be placed low down by the side of an overshadowing 
wood, for instance. On the other hand, a sky background is 
usually as good as any, if that can be secured. 

The home signal is usually either just in front or just in the 
rear of the signal-box ; the distant signal should be from 500 
to 800 yards in advance of the home board. As to the exact 
distance, much depends on the gradient of the line, as the 
signal is approached. There must be ample space between 
home and distant for the driver of a heavy goods or mineral 
train, or the driver of a fast passenger train, travelling perhaps 
70 or more miles per hour, to stop his train before reaching the 
home board. A heavy goods train going 20 miles an hour 
down a severe grade may easily require 600 or 700 yards 
in which to pull up, and more than that if the rails are 
wet and greasy. On the other hand, if there is a rising 
grade as the signal is approached, 500 yards may be more 
thans ufficient, for as soon as the driver shuts off steam, a 
gradient of 1 in 150, or less, itself acts as a powerful brake. 

We explain in Chapter VI the principle of interlocking and 
we have described the operation of the block system. The safe 
working of trains under the block system depends upon the 
signalman’s reliability : there is notliing mechanical or elec- 
trical to prevent a signalman accepting a train and taking off 
his semaphore signals to allow it to come forward when the 
section it is to enter is still occupied, if the man himself is not 
reliable. But though accidents seldom happen from this circum- 
stance, much thought has been expended upon finding some 
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satisfactory means of locking signals so that they could not be 
taken off as long as the section they control was obstructed 
in any way. What is known as the system of lock and 
block ” (first introduced in England about 1872 by Mr, J. W. 
Sykes) is a method of locking the controlling signals at danger 
so long as the block instrument dial in the signal-box (see 
diagram) shows that the section is not clear. Such an arrange- 
ment prevents a signalman taking off his signal at the entrance 
to a section and sending a train aw^ay unless his code signal on 
the block instrument has been accepted by the signalman at 
the next box ahead, and this provides a certain measure of 
additional safety. There are, however, technical objections 
to this lock and block system, and several of the railway 
companies have declined to adopt it, alleging that it introduces 
an element of risk which is probably as objectionable as that 
which it was intended to cure. 

Exemption from the obligation to provide the block system 
on passenger lines is given by the Ministry of Transport under 
two separate conditions : 

1. In cases where the railway company is prepared to 
give an undertaking that never more than one engine or 
motor vehicle (or two or more such engines or vehicles 
coupled together) are on the section of line in respect of 
which such exemption is granted, at the same time ; and 

2. At the approaches to, and within the area of, busy 
stations, where great concentration of traffic and trains 
occurs, and where the working is under the direct eye of 
the station officials. This latter exemption is a matter 
of necessity, if the complex and intricate train move- 
ments which so much traffic requires are to be got through 
at all. 

In the case of exemptions under condition (1), the require- 
ment of one train only using the section at one time is, in 
most*cases, secured by the use of a staff or tablet, which acts 
as a key to the line. This is dealt with fully in the next chapter, 
dealing with single line working. 

It has been already stated that, subject to the exemptions 
referred to, the provision of block system working is required by 
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parliamentary enactment wherever passenger trains are worked. 
This is under the Regulation of Railways Act, 1889. For many 
years prior to that date returns were required to be made every 
year to the Board of Trade by each railway company of the 
mileage of lines opened for passenger traffic (single and double 
line respectively), and an exact measurement of the length 
of lines on which the block system had and had not been 
installed. By this means the pressure of public opinion was 
brought to bear, until the majority of railway lines in Great 
Britain were put under the block system method of working, 
and then, in 1889, Parliament made the installation obligatory 
so far as passenger train working was concerned. 

It is worthy of note, as a matter of history, that during 
the parliamentary enquiry that led up to the 1889 Act, one 
of the leading railway engineers in England (Mr. T. B. Harrison, 
of the North Eastern Railway) gave evidence in opposition 
to any obligatory introduction of the system, because of what 
he considered were disadvantages and dangers inherent in the 
system. He held that the prevalence of the theory that the 
block system was a method by which absolute safety could 
be secured itself produced a new source of danger. His view 
was that it produced a feeling of false security in the minds of 
engine-drivers, officials and other servants, and that, gradually 
becoming reliant upon the semaphore signals, they would 
consequently be not so well prepared, as under other circum- 
stances, to act on their own resources in cases of emergency or 
accident. 

One of the minor but very useful devices in a signal-cabin 
is that of the signal “ repeater ” : this is simply a miniature 
semaphore indication in the cabin in a small case or frame, 
which is connected by an electric wire with the working sema- 
phore on the ground and repeats, in miniature within the 
cabin, the position pf the signal itself as it is in the open. The 
signalman thus has a visual indication before his eyes of the 
position of the signal, and can see whether the signal arm has 
really come off or on in response to his lever movement. 
Very often a distant signal is so far from the cabin, especially 
when the line is on a curve, that it cannot be seen by the 
signalman in his cabin, and it is in such cases that the “ repeat 
mgnal ” or repeater is employed. 
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It will hardly be denied that the block system has very 
considerably reduced the responsibility and the anxiety of 
engine-drivers, and (as already pointed out) has given them 
much greater confidence in running. It does not follow in the 
least that the watchfulness of the driver has been reduced : 
evidence would probably point in quite a different direction, 
but the caution to which Mr. Harrison drew attention as 
necessary is worthy of note. 

This chapter upon the block system may be suitably con- 
cluded by a recapitulation of the definition which we have 
relied upon and by a rehearsal of the names and functions 
of the four semaphore signals, which form the real control 
indications for the driver. 

The block system of train control is a system for providing 
an adequate interval of space between following trains, and, 
in the case of junctions, between crossing or converging trains. 
This is secured by dividing the railway system up into a number 
of comparatively small sections, and enacting that never more 
than one train shall be in one and the same section at one 
time. 

The following definitions refer to the semaphore boards 
made use of : 

Distant Signal . — A caution signal, the first signal at which 
the driver arrives in approaching a signal post at the entrance 
to a new section, distinguished by a swallow-tail or fish-tail 
cut at the end of the semaphore arm, as 
illustrated in the margin. When the distant 
signal is up, or at danger, as here indicated, 
the driver must be prepared to stop at the 
home board : if the distant signal is down, it is an indication to 
the driver that he may go ahead without check, as the section 
immediately in advance is quite clear, and the home and 
advance boards (and the advance starter, if such exists) will 
also be down. 

Home Signal . — ^The controlling signal at a block post, 
indieating, when at danger, that the driver must stop his 
train. It is usually placed immediately to the rear of the 
signal box or siding points. It is at the peril of his position 
in the service that a driver passes a home board at danger. 

Starter or Advance Signal— A stop signal, usually placed 
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at the advance end of a station platform, to give the signalman 
control over the train after it has passed the home board. 
It is commonly used to signal a train forward after stopping 
at a station, or to allow a goods train to come out of the station 
siding. 

Advance Starter . — ^A stop signal usually for use to control 
a train coming out of a siding, or through the station cross- 
over, when such siding or cross-over points are in advance, 
and therefore not under the control of the starter signal. 
(This signal is only provided where the station siding points 
are an unusual distance in advance of the signal-box, or where 
there is some other peculiarity in station construction.) 



CHAPTER V 


POWER SIGNALLING 

We have now seen how the telephone has worked itself by 
degrees into the very warp and woof of the daily adminis- 
tration of train working and control, but we shall have much 
more yet to record of the remarkable developments, especially 
in train control, that would never have been possible had not 
the telephone provided the facility of communication and 
conversation between officers and servants engaged in a 
common enterprise at wide intervals and almost to the anni- 
hilation of distance. But the marvels of the electric current 
have provided assistance to human control in many ways, 
and one of these is its application in the operation of signals 
as an assistance to the signalman in moving the levers of points 
and signals. Whereas in the past the signals and points 
have been pulled over or released and set back by means of 
wires and rods operated by human physical labour, in all 
modern signal-cabins where there is a great concentration of 
traffic involving a complex frame of levers in a signal-box, the 
power for the movement of the levers is transmitted by elec- 
tric cmrent, the application of the current being through a 
switch as easy to operate as the push of an electric bell. The 
signalman’s manual effort is entirely superseded and his mental 
energies are freed for concentration upon higher aspects of 
his work. The complications of interlocking in the signal-box 
are much more easily grappled with, and three or four or more 
movements (e.g. locking bar points, bolt lock and signals) can 
all be operated by one switch, which under manual operation 
would be in no way possible. One electric switch in place of 
three manual levers ; again a great saving of human labour. 

Safety devices, too, are much more effective, and in pulling 
over a pair of junction switch points the connection between 
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the switch in the signal-box and the points on the ground is 
so complete that the switch handle will not “ go home ” (i.e. 
it will only come half over) unless the points are securely over 
and set for the required direction. The switch operating the 
points is indeed its own. detector. 

We have not, however, hitherto referred to ‘‘ detectors ’’ ; 
so this will be a convenient place to explain the technical mean- 
ing of such a device. When junction points are pulled over, 
whether at running junctions or in connection with sidings 
communicating with main lines, it is of the greatest impor- 
tance for the signalman to know that the points are really over, 
and an electric “ detector ” is employed wliich indicates to 
the signalman that there is no breakage or defect in the point 
switches, but that they have come over and set the junction 
all right for the oncoming train or engine. These detectors 
are in various forms : one of the simplest is a needle indicator 
which points to ^'junction line in true position,” when the 
points are rightly and securely set, just in the same way as the 
electric repeater in the signal-cabin informs the signalman 
when a distant signal which is out of his direct vision has gone 
down (see page 54). 

Detectors of this kind can be used for various purposes to 
indicate to the signalman the position of points, signals, 
locking bars, etc. There is no need here to explain the techni- 
calities of this device : we would merely emphasise how much 
more simple is the detector indication in the case of electric 
power signalling than in the case of manually operated levers. 
The operation of pulling over an electric switch to bring over 
a pair of siding points, as compared with pulling over a manually 
operated lever, is indicated in the diagram (Fig. 6). When 
the points are normally shut giving a clear set direction for 
the running line the switch is in the position A. When the 
siding points are to be opened the switch has to be pulled 
over the quadrant to the position shown at B. If the points 
do not come over and fit j)roperly and securely for the siding 
junction (which eventuality would probably lead to a derail- 
ment of locomotive or vehicle), the signalman finds that he 
cannot get his electric switch over : it refuses to come over 
beyond the position C shown in diagram. Indeed, the pulling 
over of every switch practically is a dual operation from A 
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to B through the position C- The switch having coroe over 
to the C position hesitates— only monieniarily the 

signal falls or the points come over, and when the 
tion is completed securely the switch iIm rircniit. 

So with every movement the signalman is assurrcl signal 
moved quite rightly’' or '‘points over securely/’ ami this m 
a very important adjunct and contribution to securify and 
efficiency in control. It is the application of electric power 
which gives this simplification and additional efficiency in the 
matter of detection. 

But now we must at once come to the description of a 


power signal-box. The main 
difference in outward appear- 
ance is that the long, heavy, 
and cumbersome levers work- 
ing in a frame raised just 
above the floor of the signal- 
box are replaced with a frame 
about the height of a table or 



a piano keyboard, and the 
small switches moved with a ^ 
finger take the place of the 
tall levers. 

The electric power frame 
goes into much smaller com- 
pass, so that the signal-box 
will be reduced in size to 


Fid. 6 .~Switch fok Powee 

SlONAWJNO. 

Normal fxisiHon of switch for 
straiglit runiujig lino. 

Position of ywifo}> when mding 
or junction points are securely 
over. 

Intermediato position %Fhare 

switch stays until are 

completely over. 


about one-third of the manually operated box wliich it 
supersedes. 


Anyone who is acquainted with a signal-box at a busy point 
of concentration — say at any of our large terminal stations 
or junctions in London — will have no difficulty in realising the 
advantage to the signalman when he has his suntehes so much 
closer together : he will be saved miles of walking on every 
shift. Indeed, many signal-boxes requiring three men as 
manual boxes could he worked with two as power cabins 
and give to each of the two a much easier post than hitherto 
each of the three men had. This reduction in size of cabin 
and the additional ease of operation are the main advantages 
attributable to the power operated cabin : but there are several 
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others. With electrically operated boxes the power is trans- 
mitted to the points or signals by underground wire instead 
of surface redding or wiring, and thereby much valuable surface 
area is saved at places where everj’^ square yard of space is 
precious. Electric current can operate points or signals at 
practically any distance, and as securely 600 or 700 yards 
away as at 60 or 70. This has led to a relaxation of the Ministry 
of Transport restriction, which provided that facing points must 
not be operated at a greater distance than 300 yards from a 
signal-box, and trailing points not more than 350, to allow of 350 
yards (or in many circumstances even more than that) in the 
case of facing points and practically at any distance for trailing 
points. We may give here two illustrations to show hoW 
this works out in practice. Firstly, in the case of a relief, 
running, or refuge siding of 800 yards’ length : under a manually 
worked system two signal-boxes (A at one end and B at the 
other) would be essential, whilst there would be no difficulty 
under a power system in working both sets of points from 
a signal-box at C placed half-way between A and B, or 
even from A alone, the box at B being abolished ; for the 
trailing points at B could be quite easily and convenienlly 
operated by A. 

A second case is that of a triangular junction, of which 
there are many up and down the country, arranged as shown in 
the diagram (Fig. 7), where under manual working three signal- 
boxes are required. Under electrically operated signals and 
points one box placed in an intermediate position could easily 
control all three junctions. The three signal boxes A, B, and 
C respectively could be abolished and a box placed in the 
centre as at I) instead. The saving of labour and wages in a 
case such as this will, of course, be very considerable. 

To sum up the advantages, a power operated signal-box 
takes less room as regards site, has a smaller internal frame 
which saves the signalmen much walking about during the 
day, abolishes all manual effort in its simplicity of switch 
movement, and is much more efficient in interlocking all neces- 
sary points and signal movements and in detecting any flaws 
or defects in the points or switches. Much valuable ground 
space is saved by the elimination of rodding and wires on 
the surface. 
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We have assumed above that the power used for signal- 
cabin operation is electric. As a matter of fact, in Great 
Britain the power most commonly employed is the dual 
arrangement known as electro-pneumatic, the operation of the 
signals or switch points being by means of a small pneumatic 
piston and cylinder the movement of w'hich is effected by 
electric current liberated by the switch in the signal-box. 
There are, however, cases where the power is electric through- 
out, the current being conveyed by wire from the signal-box. 



Fig. 7. — Diagram of Triangular Junction. 


and the points or signals being then operated by a small motor 
on the spot. 

Pneumatic power alone may also be used and is so tised both 
for transmission and operation in certain countries on the 
Continent: but for British practice the electric current or 
electro-pneumatic operation has advantages which as yet 
have been held to leave nothing in favour of entirely pneu- 
matic control. 

Having described the system of power signalling whereby 
the signalman is provided with the necessary electric power 
from outside in place of his own physical effort for practically 
all his work, it would seem a natural sequence that we should 
next describe the method of automatic sigTialling by which 
the need for a signalman is practically eUminated in toto, the 
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train signalling itself automatically as it pursues its journey. 
It is easy so to manipulate the electric current by a system 
of track circu* ting ” that whenever a train is travelling 
along a pair of rails the wheels of the train themselves by connec- 
ting up the two rails produce what is technically known as a 
‘‘ short circuit/' and this sets in motion mechanical arrange- 
ments which lock the signals behind the train at danger until 
it has proceeded a certain distance in advance. Thus the train 
automatically secures for itself safety against the possibility of 
following trains overtaking it in the rear, but under the 
British system of signals kept normally at danger a train 
controlling its own signals first requires the signals to 
be taken off in front of it. This is the arrangement 
which is in regular working operation for some 10 miles 
on the main East Coast line to Scotland on the L. & N.E. 
Railway between Alne and Thirsk, a little north of York. 
When this system was installed some years ago, some seven- 
teen or eighteen sections were substituted for six or seven under 
the previously existing manual block working giving a con- 
siderably greater capacity to this section of line for holding 
trains, and at most of the signal-cabins the signalmen were 
withdrawn. As a train comes along it automatically by track 
circuit lowers the signals in front, unless some other train be 
occupying the section, when, as already indicated, that pre- 
ceding train has electrically locked its signals at danger, 
preventing any oncoming train taking the semaphores off. 
Here we have a system of automatic signalling applied to block 
working under the British conditions of ‘‘ normally blocked." 

This case on the (old) N.E.R. is one of a few experimental 
installations which have been made under British conditions. 
There are several others, but they are of short distance only 
and none of them on any extensive scale. 

The best illustration we have in England of automatic 
signalling is that on the London Electric Railways (Under- 
ground and Tube), and here the usual British practice of 
“ normally at danger " or ‘‘ normally blocked " is reversed 
and the basis of the whole system is normally clear." 

It will be easily understood that where a system of 
“ normally clear " can without disadvantage he adopted it 
is free from complications which are inherent in a “ normally 
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at danger ” system when automatic signalling comes to be 
adopted. The engine man as he comes along assumes the 
line clear, and is confirmed in this as he comes to each signal, 
unless a train is in the section immediately ahead, when the 
green signal (all clear) is taken off and locked to show red 
(danger). Most of the objections to a ‘‘ normally clear system 
are non-existent as applied to the London Tube Railways : the 
track, being in tunnel and far below the surface, is freed from 
the possibility of special obstruction by trespassers doing 
damage to the rails ; there are no level crossing gates, and the 
line is free from siding points at the stations. Automatic 
signalling is, therefore, comparatively easy of application to 
the Underground and Tube systems, and has been very effec- 
tively and very thoroughly carried out over about 72 miles 
of electric railway track in London. 

The control of the London Electric Railways is so effective 
and efficient by this system of automatic signalling and other 
devices that it may be well to describe in some further detail 
the various devices employed, these devices in themselves 
being a very distinct and definite contribution to the general 
question of train control in Great Britain. In Chapter VI 
are set out particulars of many of these devices, whilst 
Chapter XV deals specifically with “ Control on the Under- 
ground.’’ 

Automatic train signalling has, it may be here pointed out, 
been carried considerably further in America than in Great 
Britain, the returns showing that out of 226,837 miles of 
passenger railway track in the States, some 40,000 miles are 
operated under auLomatic block signalling. On the other 
hand, of the 226,000 miles only 102,468 miles — ^less than half 
the system — ^is worked under block signalling arrangements. 

This would seem to suggest that in some respects American 
train signalling is in advance of Great Britain, in others dis- 
tinctly behind. 
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SUBSIDIARY MECHANICAL DEVICES 
AIDING CONTROL 

Whilst in so many ways improved appliances and mechanisms 
have of recent years been introduced to secure safer and 
more efficient working on our main lines, many subsidiary 
devices have also come into use to assist the pointsman — or 
signalman as he is often called — ^who controls the working 
of a marshalling yard. 

One or two of these devices which exist in the modern 
yards of Wath (Yorkshire) and Feltham (on the Southern 
Railway, near London) may first be referred to. 

In both of these marshalling yards the control of the whole 
working of the sidings is from a tower or signal-cabin situated 
at the high end of the yard, on the top of the hump over which 
the shunting takes place— -for both are gravity yards — and 
the points or junctions into which the various wagons are 
destined are worked and controlled from the tower.* 

There are at Wath some 30 reception sidings, 16 on one 
side of the “ switch street ” or centre running lines, and 15 on 
the other side : the even numbers are on one side, the odds 
all on the other. 

The points are all worked by electro-pneumatic mechanism 
direct from the tower, the indication of the siding required 
for each wagon or set of wagons being obtained by the tower- 
man from the wagons (the number of siding wanted having 
been indicated by chalk mark on the wagon by the foreman). 
This method of working the marshalling yard by concentration 
of the levers, or rather electric switches, in one pointsman’s 

♦ I am using the word “tower” for the pointsman’s cabin, for it is really 
a pointsman’s tower rather than a signal-cabin. No signalling in the proper 
sense is performed here.— 
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tower is a great advance on the old style of loose points 
working by means of adjacent ground levers. 

At Feltham, the principle of concentration in one tower 
and the electro-pneumatic working is the same as at Wath ; 
but the method of electric repetition of yard movements 
within the tow’-er itself marks a great step forward. Within 
the tower, on a flat, table, is a representation of the sidings 
points as they are on the field itself, and as the wagon moves 
down the sidings it reproduces itself automatically in miniature 
on the illuminated diagram, so that the pointsman may watch 
its progress along the yard sidings, even at night or during a 
dense fog, and he can see for himself when the wagon, or wagons, 
have cleared the running points into their appropriate siding, 
and the line is again all right for the next wagon to follow. 

Just as, as described in Chapter IV, small electric repeaters 
are fixed in a signahbox to indicate whether a semaphore 
distant arm has come off properly in response to the lever 
when the signal post itself is out of view" of the signal-box, 
so, in the case of the marshalling yard towerman, as the 
actual passage of wagon after wagon over the siding points 
in the railway yard is too far aw'ay from the towerman for 
him to see accurately, or it may be obscured by fog, the 
repeating or recording instrument in the tower — a miniature 
replica of the actual sidings and points on the ground — is 
of the greatest value and assistance, and relieves him of much 
straining of sight and worrying calculation. 

In the United States this method of repetition within 
the signal-box by mechanical reproduction and illuminated 
diagrams of the station yard around the signal-box is of much 
more extended application than we have it in this country. 

The Regulation of Railways Act, 1889, which provided 
for the general establishment of the block system on railways 
open for the public conveyance of passengers, gave to the 
Board of Trade, at the same time, power to order the railways 
to provide for the interlocking of points and signals.* We 
mus"^ explain the meaning of this parliamentary provision. 

We have already referred to the fact that W'^hen the home 
signal is at danger the distant signal must be in the same 

* It also made compulsory the provision of efficient brakes on all passenger 
trains, see Chapter VIII, p. 84. 
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position : it is secured in this position by mechanical locking ; 
that is to say, whenever the home board is on against a 
train, by a simple notch arrangement or by some other device 
in connection with the two levers in the signal-box, the lever 
controlling the distant signal cannot be taken off ; it is 
mechanically locked on, and can only be released when the 
home signal lever is pulled over to take off that signal. This 
is a very simple illustration of what is meant by the interlocking 
of signals. 

Similar locking and interlocking arrangements exist in 
connection with siding and Junction points. Consider the 
simplest form of an ordinary running double-line junction (see 
Mg. 8, page 67). To the uninitiated observer, it would 
appear that perhaps the most risky cause or point of accident 
would be the fouling point,’’ where a train jiassing along the 
direct straight line from A to B crosses the track of another 
train travelling from C to A, that is to say, at the point E 
in the angle or point of divergence of the Junction rails. 
But by a very simple locking device such a cause of accident 
is ruled out altogether. Whenever the line is set for a train 
to run through the Junction from C to A, the points at the 
junction in the opposite direction arc also sot for the same 
direction, i.e. for the branch line, and they are so locked. 
Thus, if, as the train from C was running through the Junction 
at E, another train destined for the straight lino from A to B 
overran its signals at D, it would run, not to the fouling point 
at E, but into the branch line towards C : thus are the Junction 
points interlocked. But more than that, the points are 
interlocked with signals, so that when the Junction points are 
taken off for the branch line the signal 'which controls any 
train approaching the fouling point at E is mechanically 
locked, so that it will not come off. So there is this double 
precaution ; first, when the Junction is opened for the branch 
the signals are looked on ” against the approach of any 
other train, and, secondly, if the train were to overrun its 
forbidding signal it would only run into the branch lino? and 
not into the fouling point at the Junction. These illustrations 
indicate what is meant by locking and interlocking. Points 
are locked to prevent fouling at a point of convergence : in 
the same way, signals are locked (or interlocked) with each 
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other to secure that two such shall not he off at the same 
time if they are signals controlling trains to a converging point ; 
and, again, points are interlocked with their appropriate 
signals and so secure : 

1. That the signal shall indicate that the line is clear 
for a train, and 

2, That no other signal, the taking off of which might 
lead to collision, can be pulled off. 

This interlocking of signals has many applications : for 
example, where a roadway with gates crosses the line on the 



level, whenever the gates are open to the road, and closed 
across the railway, signals against the train are provided ; 
they must be at danger before the gates can be put across 
the railway, and the opening of the gates across the line locks, 
or interlocks, the signals at danger. 

Closely allied to this subject of the interlocking of points 
and signals is the provision of other safety appliances, such as 
(1) facing point locks, and (2) locking bars. At every ordinary 
double-line junction, one line has a pair of facing points^ the 
other a pair of trailing points : the diagram (Fig, 9) above 
show^ this. 

It will be seen that the actual point heels or w^edges are 
in the one case facing the direction in which the train is 
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travelling, in the other they are the reverse, i.e. trailing. 
Hence these technical names. Before the days of locking 
and interlocking, facing points were a fruitful source of accident, 
especially derailing of vehicles ; for the thin end of the wedge 
would, by working loose, spring up between the successive 
vehicles, or wheels of the same vehicle, and then derailment 
would almost inevitably ensue. But now this cause of 
accident and derailment has been almost entirely eliminated, 
for whether the switches are set for the straight line or for a 
diverging branch line, the thin end of the long wedge is 
clamped against the rail wuth which it makes a junction, and 
is looked by an ingenious device, in the way of a bolt, which 
makes the junction, including the facing points, perfectly safe. 
The bolt lock is, in turn, locked with the signals, which control 
the junction. 

The locking bar is used for various devices, but one of the 
principal of these is to prevent the signalmen changing the 
points between the front and rear wheels of the same vehicles, 
or between two succeeding vehicles, when a train is passing 
over the junction. This is very simply accomplished by a bar 
(40 or 50 feet long), which fits in, side by side with and close to, 
the outside of the rail. Before the points can be changed the 
locking bar must be pulled over by means of a lever in the 
signal-box and connecting rods. The locking bar cannot be 
moved when a train is passing over : and the effect of this is 
that, as the point levers are locked with the locking bar lever, 
they cannot be changed until the latter is first pulled over, 
but such pulling over of the locking bar lever is impossible 
whilst the train of vehicles is on the junction. 

It will be realised, therefore, that before the facing points 
at any junction can be pulled over, various movements of 
levers are necessary on account of the locking. Before the 
direct signal board will come off, the signal controlling any 
converging line must be in the danger position ; the locking bar 
lever must be pulled, then the facing points, then the facing- 
poiift bolt lock, then the distant signal, and then the home 
board, and only in their right order will the levers come over. 
It is part of a signalman’s training to become used to. these 
operations, which often to an outside spectator appear very 
complex. 
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The more one studies this question of devices for locking 
and mechanical control of junctions and signals, the more one 
realises how difficult it is, rather than how easy, for the signal- 
man, in all ordinary cases, to make such a mistake as will 
cause accident. He is protected in so many ways by auto- 
matic devices that the responsibility in this connection is far 
less than is usually credited to him by the lay mind. 

It is different, however, with the driver ; he may overrun 
signals, and then accident is more likel}^ than not to follow ; 
but, as will be explained later, more in detail, devices are now 
in existence (very extensively on the London tube railways) 
by which, if a driver overruns his signals by mischance, an 
automatic mechanism immediately springs into action, and, 
by releasing the engine brake at once and rapidly, brings the 
train to a stand. 

Single Line Working . — ^The control of trains on single 
lines, and their regulation to avoid accident, is in itself a 
special study. All that we have written hitherto has, as will 
be recognised, had reference to normal double line working, 
where the up and down trains have each their separate tracks. 
Where the same track is used for both up and down trains 
special appliances and signals are necessary, as trains are 
moving on the same pair of rails in both directions. One 
might think that on account of the liability of trains in 
opposite directions to meet on the same track there was a 
special liability to accident of a serious nature. The facts of 
experience show otherwise : single line collisions are actually 
rarer than such occurrences on normal double lines, and the 
vcase of the collision at Abermule on the Cambrian Railway on 
January 26, 1921, was unique in its character. The general 
immunity from this class of accident is undoubtedly a direct 
result of the safety devices which have been adopted. 

The principle adoj)ted is simple and easy of under- 
standing, although the method of application under 
circumstances which differ widely needs a good deal of 
consideration. In the first instance, in Great Britain most 
of our single line sections are short, and if they were to exceed, 
say, 10 or 12 miles, it is probable that they would be broken 
up into shorter sections by the provision of '' passing places ” 
where trains can pass one another under properly protected 



SUBSIDIARY MECHANICAL DEVICES 71 

arrangements. In tlie great • transcontinental line, which has 
been constructed from West to South Australia — 1,000 miles 
from Calgoorlie to Port Augusta — ^there are single line stretches 
of 84 miles. We have nothing approaching the kind in Great 
Britain. In America there are also long stretches of single 
line. Out of a quarter of a million miles of railway in the 
U.S.A., nearly 90 per cent, are of single line. 

The key to safety in single line working is that only one 
train shall occupy a single line section at one time ; this is 
secured by the provision of a staff (or tablet) which acts as 
the key to the section, and no train may enter the section 
without first obtaining the staff from the signalman at the 
end of the section. A train can therefore only enter the 
single line from that end of the section where the staff happens 
to be at the moment ; and therefore it has to be so arranged 
that trains will pass over the single line alternately in opposite 
directions to secure that the staff is always at the right end 
of the section for the driver to pick up. If a train, from some 
unexpected cause, requires to enter the section at the opposite 
end of the section from where the staff is for the moment 
located, there is no option but for the signalman who holds 
the staff to send it by foot-messenger, by bicycle, or by motor, 
or by whatever means he can secure to get it most expeditiously 
transferred to the other end where it is wanted. This makes the 
simple staff working a matter of some inconvenience, for it will 
sometimes happen that it is impracticable to obtain the neces- 
sary alternate up and down working of trains. The “staff- 
and-tichet ’’ system was at an early date devised as a simple 
modification of the staff arrangement, to admit of two trains 
following along the single line in the same direction ; and now, 
wherever the simple staff is in operation for single line working, 
it is supplemented with the ticket, under the arrangement 
explained in the next paragraph. 

Staff and Ticket Working , — In order that a second, third, 
or additional train may succeed each other over the single 
linefin the same direction before a train returns in the opposite 
direction to bring back the staff, a series of tickets is instituted 
— say six — ^to work in conjunction with the staff, to repre- 
sent and do duty for the staff, as it were. The full charge 
and custody is with the signalman at the entrance of the 
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section, and when he knows that, say, two more trains require 
to enter the section in the up direction before a down train 
will be coming, which could bring the staff back, he may allow 
the first and second trains to go forward with a ticket each ; 
the ticket in that case becomes the authority, in place of the 
staff, for running over the single line. It is an invariable 
regulation, binding upon a driver, that he must satisfy himself, 
whenever he proceeds on the single line with a ticket, that the 
staff is in the possession of the signalman who issues the ticket. 
The tickets are really metal plates, marked with the name of 
the particular section to which they relate. If the staff itself 
is away from its home, i.e. either of the signal boxes at the 
end of the single line section to which it belongs, no ticket can 
be issued ; this is made secure by the tickets (half a dozen 
metal tablets) being kept in a grooved box, to which box the 
staff is itself the key ; when the staff is away, therefore, the 
tickets are locked in safe custody. 

An illustration of the use and need of the ticket may be 
given. A cross-country piece of single line forms part of a 
direct route to a seaside watering-place, though not the usual 
route for ordinary trains. The normal working on the branch 
is only some half-dozen trains per day, and they are arranged 
for up and down journeys alternately ; but on Saturdays and 
half-holidays in the summer the line is brought into requisition 
for the working of excursion trains to the seaside, and on 
these days of holiday three or four special trains are worked 
in succession over the single line, and the same number back 
at night, all of them independently of and in addition to the 
normal local service. Such a condition would require the 
issue of three or four tickets, one to each train, and the 
signalman at the entry into the section would show each 
driver the staff as he passed and hand to him a ticket, sending 
on the staff afterwards by the ordinary train as usual. 

Although we have thus explained the principle and method 
of staff and ticket working, it must be added that it is really 
an out-of-date method, and we must regard it only as a stage 
in the development of single line working arrangements. In 
these .days of electric science we might rather expect to find 
further assistance from this direction, as we do, and the electric 
staff (or tablet) has now quite superseded the old staff and 
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ticket system as an efficient instrument, although the latter is 
still in operation on a great many single lines in the country. 

Electric Staff or Tablet , — ^The principle of the electric staff 
is that when the staff, which (just as with the non-electric) 
after being taken through the section, is restored to its box 
or case, the section becomes automatically open for a train to 
enter at either end. The design is ingenious and simple. 
Instead of tickets, which may be issued as explained under the 
staff and ticket system, there are duplicate staves — as many 
as convenience in working dictates — and when a staff is taken 
out of the box all the others, at whichever end of the section 
they may be, are locked in, the electric application securing 
that both ends are locked, unless the full, normal number of 
staves are at home (i.e. in their boxes) at one end or the 
other. 

Suppose, for example, there are 30 staves, starting with 
15 at each end. When a train enters the section the signalman 
hands out a staff to the driver, and the issuance of that staff 
automatically so locks the case or box that no other can be 
taken out. When the staff is restored at the other end — there 
will then be 16 in one box and 14 in the other — another staff 
can be withdrawn at either end. There must be 30 staves 
in the two cases or boxes in order that one staff may be with- 
drawn ; as soon as one is withdrawn a second will not come 
out, and the 29 must again be made up to 30 before the next 
can be taken out. 

The receptacle in which the staves are enclosed — ^we have 
called it a staff case or box — ^is in reality an upright pillar-box, 
somewhat resembling in appearance an automatic supply instru- 
ment so often seen on railway-station platforms. See diagram, 
page 74. 

The saving in worry and anxious calculation which this 
simple electric device has effected for the signalman in control 
of single line working is something enormous, and yet — so 
perverse is human nature — ^this improvement w^as only installed 
in face of strong opposition from the very men it was intended 
most to benefit. At the first installation of electric staff 
working on an important line in the writer’s own expe:iCi^ 3 ice 
the signalmen concerned protested they would never be able 
to make use of so complex a piece of mechanism, and when 
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the local officer pressed upon them a sense of their duty to try, 
they carried their resistance to the point of leaving their 
posts of duty rather than obey superior orders. A relief staff 
were substituted for the time being, who worked the instrument 
satisfactorily, and ultimately explained to the absentee signal- 
men its advantages, after having demonstrated its practica- 
bility. The writer well remembers how, about a year later,- 
when he questioned the men as to how they were progressing 
in the use of the new-fangled toy, they admitted they 

could hardly understand 
how they ever could have 
managed without it. 

The operation of this 
system of electric staff or 
tablet gives effect to the 
same principle as the block 
system, as it secures that 
only one train can be in a 
given section at once ; and 
therefore the expense of in- 
stallation and upkeep of the 
block wires and instruments 
is, or may be, obviated. This, 
of course, must be taken into 
consideration of the extra 
cost of the electric staff 
, ap2)aratus. 

We need not describe 
in any detail the electric tablet. The principle is precisely 
the same as that of the electric staff, the only differ- 
ence being the shape of the two appliances, the staff and 
the tablet. The tablet and its custody box take less room 
than the staff pillar box ; and it is contended that it is 
easier to exchange with the driver, this exchange having, at 
times, to be made when the engine is travelhng, perhaps, 
from 10 to 15 miles an hour. For the purposes of this exchange 
the tablet is placed in a leather pouch, to which a wire ring 
or loop is attached as a handle. Every tablet or staff should 
have engraved or embossed upon it in clear and distinct letter- 
ing the name of the section of line to which it refers. 



Apfabatus. 
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There are advocates for both the staff and the tablet, as 
being a superior instrument, but the arguments are about 
evenly in favour of each. As regards the tablet, injury to 
a driver has occurred, owing to the loop wire through which he 
had placed his arm swinging round and hitting him a very 
ugly thump on the head ; but with care anything of this kind 
should be avoided. 

The very extraordinary collision at Abermule referred to 
on page 70, which occurred on January 26, 1921, was due to 
improper tablet working. Seventeen lives were lost and 
thirty-six persons injured as the result of this accident : 
the circumstances were so unusual that they are worth 
recalling. Two trains, an up express from Aberystwith and 
a down stopping train from Whitchurch, w'ere due to pass 
each other at Abermule, an ordinary passing place on the 
single line, where the tablets attaching to the two sections 
Newtown-Abermule and Abermule-Montgomery would nor- 
mally be changed. The express was running a little late, 
and whilst it was approaching Abermule on the single line 
from Newtown — carrying the staff, of course — the station staff 
at Abermule sent away the slow train from their station, 
in the face of the approaching train, with the inevitable result 
of an end-on collision. The driver of the slow train, on 
arriving at Abermule, duly deposited his Montgoniery-Aber- 
mule staff, and was, after waiting five minutes, sent forward 
with the same staff, which he had just deposited, relating to 
the section in his rear. The driver failed to see that he had 
the right staff relating to the section he was entering ; it was 
handed to him by a relief station master, who in turn had 
received it from the boy porter — who had no authority to 
touch it or to deal with the tablet w^orking ; and the station 
master and signalman were both held by the reporting inspector 
to have neglected their duty of making sure that the tablets 
were rightly exchanged. So that altogether some half-dozen 
persons failed in their duty on this occasion, any one of whom 
miglxt have obviated the accident, and would have obviated 
it, had he properly carried out his instructions. This circum- 
stance is eloquent in regard to laxity of staff supervisipn at 
the particular station concerned, and is only mentioned here 
in illustration of the point that it usually requires more than 
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one person to fail in duty to lead to serious accident, and that, 
however perfect the engineering mechanism, the element of 
human frailty or misjudgment is constantly behind and liable 
to nullify the best efforts of science to render serious catas- 
trophe an impossibility. 

These subsidiary devices in the control of the working of 
trains are direct benefits which have resulted from the 
progress of applied meclianical science and engineering as 
it has been brought to bear upon railway working and sig- 
nalling equipment, but it has been found necessary to bring 
governmental authority to bear to bring all the railway com- 
panies into unison and to require the universal adoption of 
many of these devices which have been invented for the 
purpose of greater safety and greater efficiency. 



CHAPTER VII 


THE TELEPHONE AS A MEANS OF 
CONTROL 

Befobe embarking upon a description of the more advanced 
systems of train control which have become possible mainly 
through the efficient and extensive development of the tele- 
phone as a practical adjunct in train working, may we not 
well devote a little thought to the general question of telephonic 
development and its meaning ? Do we not often fail to 
appreciate the vastness of the change that has come over 
our commercial, social, and mechanical world as the result of 
the telephone. The more complex is any organisation, the 
greater is the change introduced, although perhaps the more 
difficult to realise, for it is going on concurrently all around 
us, and we ourselves are in the midst, and an actual part of, 
the continuously changing world. Tempora mictantur et nos 
mutamur in illis. 

For what the telephone has accomplished more than any- 
thing else is the quickening up of the speed at which thought 
travels. Let us consider, then, how it operates in a great railway 
organisation. And let -us begin at the head offices. A general 
manager has a ruling to give by which the daily dutiCvS of 
thousands of people are affected. Before deciding various 
points on which the ruling depends, he needs to consult three 
or four officers — his engineer, superintendent, goods manager, 
accountant, and others. In the olden days the papers relating 
to the matter were put by until he met first one, then the 
second, then the third of his colleagues, and so on. Several 
weeks might elapse before he was in a position to decide the 
question and declare his ruling. Now, if the matter is urgent, 
he can speak* over the ’phone to the three officers and decide 
in one day what formerly may have taken weeks to arrange. 
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This refers, of course, to the cases where personal conversation 
is necessary rather than correspondence. 

Or let us put it another way. Some complicated scheme 
is to be taken in hand, the remodelling (say) of some large 
station involving perhaps the expenditure of hundreds of 
thousands of pounds. Preparatory work may go on for 
months, or perhaps two to three years, occupying the time of 
scores and scores of people, only to find after many months' 
labour some weighty objection on the part of one oiScer who 
had not been consulted, and the whole matter is hung up. 
With a telephone system an initial consultation may and 
will take place before any serious work is embarked upon, 
and any fundamental objection would at an early stage be 
discovered or removed. If not removed, then further pre- 
liminaries would never be embarked upon, and unnecessary 
labour would be saved. 

When this principle of a quicker exchange of views between 
the principal actors is extended throughout all the transactions 
and communications that go to make up the current work in 
the offices of a railway system, we may form some idea of the 
marvellous acceleration which has taken place in the processes 
of administration which are constantly and continuously at 
work. The human mind is aj>plied, and in co-operation, much 
more expeditiously and effectively in the settlement of the 
complex problems which form the daily routine of railway 
officers' work. 

We may take anotlier illustration applying in a rather 
different area. A goods agent in a certain town may to-day, 
by means of the telephone, get information from various 
traffic senders in the town as to the amount of traffic they 
desire to forward to-morrow, enabling him to plan his work, 
his wagons, and his train arrangements in a way hitherto 
impossible. A local superintendent may daily, and much 
oftener than the day, discuss over the 'phone, with all the 
principal station masters, the arrangements necessary for 
their train requirements, and so on. ^ 

In accident or emergency a local agent may at once consult 
his superintendent for advice and guidance, explaining to him 
all the circumstances in a way which wmuld not be possible by 
correspondence ; and in various similar ways we may say the 
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minds of the masters and the knowledge of the experts arci 
being conveyed to those who need that knowledge and that 
assistance which it is the business and the true function of 
the master — ^the expert — to give. 

A head signalman at an important junction station, instead 
of being in direct communication merely with the signalman 
at his next adjacent signal-boxes on either side, say, 3 or 4 
miles distant, is now usually connected by telephone circuit, 
i.e. at large or important places, with signalmen 12 or 15 or 
more miles away, so that he can at any time find out the 
position of approaching trains over a much larger area than 
before. Here we have a beginning of the extended use of the 
telephone in train control. 

In any head railway office a principal officer in a 
railway company will have on his desk a connecting "phone 
on at least three, very likely four or five, telephone circuits. 
He will pick up one telephone to speak to any of his assistants 
in his own oflSce, or colleagues in the same suite of offices ; 
a second "phone will bring him into contact with any of his 
brother officers or district officers in the same railway company’s 
employ (by means of a private exchange and wires) ; thirdly, 
he has a connecting instrument to the Post Office telephone 
system, which puts him at once into communication with the 
world at large. Often he has other instruments for subsidiary 
purposes. 

/ In the daily administration of at least one large railway 
company an item on the routine agenda of the general superiji- 
tendent is that at ten o’clock every morning he has an inter- 
view with his divisional assistants, situated in different parts 
of England, and together they discuss (with but little less 
convenience than if they were sitting in the same room) any 
special features of the day’s work before them or of yesterday's 
experience. This use of the ’phone vastly increases the effec- 
tive influence which one man in authority can wield. 

This adoption of the telephone on so wide a scale really 
alters*the whole character of the supervision in a large indus- 
trial concern ; the administrator has a much wider vision and 
a much more ready means of communicating and enforcing 
his orders, wMlst the subordinate officers in their turn have 
a much more ready means of getting to know the mind of 
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their chiefs as well as the general circumstances affecting 
their particular sphere of work. It cannot be denied, however, 
that the new development creates a much wider separation 
between master and servant ; there is less of the '' personal 
contact/’ whilst curiously enough intellectual contacts become 
greater and wider-reaching than ever. This transmission of 
intellect, thought, and sentiment is again vastly further 
quickened by wireless and its subsequent developments, though 
this agency has not yet become useful on the railway systems. 

This factor will probably be better appreciated by con- 
sideration of it on parallel lines in a less complex department 
of life — that of domestic service. Compare the position and 
relation of mistress and servant in a small domestic establish- 
ment with those in the case of a large hotel, where supervision 
over the domestic side of the whole place, with its hundreds 
of servants, is carried on from a central office with adequate 
telephones, and where the servants are differentiated according 
to floors and varieties of service, each group being subject to 
intermediate supervisors, who are themselves connected by 
telephone wire to the office, and through whom all orders are 
received and all daily instructions pass. A great gap between 
individual servant and the administrative head is created, yet 
without this telephonic organisation a modern large hotel 
would be unmanageable. It is, indeed, the telephone which 
creates the possibility of a large hotel or large city stores or 
industrial establishment being successfully developed. But it 
also creates new problems of human relationships. 

New occasions teach new duties,” and new duties call 
for new methods of administration : and as has already been 
pointed out when comparing the size of the L.M. & S. Railway 
with its largest constituent company prior to amalgamation, 
it by no means follows that a particular method or system 
which is fitted and quite apposite for the smaller number of 
miles is going to be equally successful when applied to the 
larger unit. 

We may illustrate further this effect of the ’phone by 
reference to what is now being done by way of central control 
over the cartage arrangements of what was the old Midland 
Railway system in London. All the various carters or rullymen 
and their teams — ^there are some 800 or 900 horses — are under 
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the control of a cartage superintendent, who has his control office 
at Somerstown (St. Pancras). The cartage area in London is 
divided into forty- three districts, each of which has a depot and a 
number of teams normally located there, and, under the system 
of central control, the main object is, by co-ordination of the 
arrangements, to prevent overlapping, and so get the goods 
delivered or collected in as economical a manner as possible. 
The movements of every carter (or rally man) are watched 
hour by hour, the time every man leaves his depot and the 
time he gets back again being promptly transmitted by ’phone 
to the control office. When the carman leaves his base station 
in the morning he is entirely under the controller’s instructions, 
and as soon as he has effected delivery of a load of goods he 
asks the controller for instructions as to his next call or round 
of work. The controller, having information from each depot 
as to the work that is still on hand, can at once allocate to the 
carman his next turn. The control staff at Somerstown is 
not large ; it consists of a chief controller and his assistant 
and six lady clerks. Two of the ladies are occupied with the 
’phone, and the others are summarising the information they 
receive from the stations and depots. Every day each man’s 
work is summarised under the three heads : (1) total time 
worked ; (2) total tonnage carted ; (3) total mileage worked ; 
and at the end of each month the aggregate and the daily 
average under these three heads is also ascertained. 

The difference between a central control, co-ordinating the 
work of the various men at work in all these forty-three 
districts, and the older arrangement under which the twenty 
or thirty teams at the several depots were each doing their 
best in their own immediate neighbourhood, may be imagined ; 
much economy is the result of the co-ordination. The general 
efficiency of the arrangement and the mere knowledge on the 
part of each man that he is being carefully watched by the 
master's all-seeing eye has its very practical effect in improved 
service all round. 

We may take one more illustration, that of the working 
of the motor-buses of the L.G.O.C., which is now similarly 
watched by a central control office ; of these buses there are 
about 3,500 in daily working, and to get the right and economi- 
cal distribution of these vehicles over the different lines along 
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which they work is a matter of complexity, requiring constant 
attention, with an ingenious and resourceful mind in charge. 
Day by day it is found that one district will be overcrowded 
and have a shortage of buses, whilst another has room and to 
spare on its vehicles. Telephonic reports are systematically 
being received at a central office of how the buses are being 
loaded, as well as constant information from each terminal 
point as to the extent to which the vehicles are arriving late 
or whether they are to time. With all tliis concentrated 
information at one point the controller gets to work to consider 
whether any re-arrangement in his scheme of tilings for 
to-morrow’s work is necessary, in view of his accumulated 
experience of to-day and previous days under similar or 
varjnng circumstances. 

Then comes the element of weather, which has a great 
effect on the bus services, especially on a Sunday in summer. 
If a heavy rainstorm comes on unexpectedly on a Sunday the 
traffic will go down perhaps 50 per cent, as compared with 
normal, and the bus service is then immediately curtailed, 
just as on a fine sunny day (it may be Chestnut Sunday ” 
at Bushey Park, or any other special event of attraction) 
the authorities have to be prepared to strengthen services to 
meet popular demand. The telephone, on such occasions, is 
perhaps the chief and most important assisting instrument — 
in fact, without it, efficient control of the General ” buses 
running in the streets of London to-day would be impossible. 

One of the simplest developments of tliis kind, which claims 
for itself new dignity under the term ‘‘ control,” is that where 
a local goods office has obtained a new installation of telephones 
with provision between every section of the station, each 
foreman and checker’s office and the agent in the office. 

This illustration of an improved and more effective tele- 
phone circuit introduced locally, and claiming to establish 
technical control of a new order, serves very well to illustrate 
the main point of this chapter that what now passes as train 
control ” under that technical term is simply a very efficient 
application of telephones for the use of the trains superintendent 
of a railway company in the manipulation of trains. 

By the addition of necessary equipment in the way 
of control board, diagrams, card indexes and cabinets, and 
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train indicators as adjuncts to assist the mind in supervision 
of train running, a new and complex instrument has been 
evolved. But it is telephone development which has made 
this possible, and it is in the application of telephonic methods 
to all the complications of goods and passenger train working 
that the greatest development in effective control has been 
secured. It is to a description of the methods employed in 
giving application to this telephone control in train working, 
and to some consideration of the effect upon train working 
organisation resulting from these methods, that the following 
chapters are devoted. 



CHAPTER VIII 


THE ENGINE-DRIVER’S CONTROL 

Referek-ce has already been made to the very different 
character of the control exercised by a driver to that of either 
a road motor chauffeur or of a railway signalman ; but in 
recent ^^ears much has been done to give to the driver of a 
locomotive mechanical assistance in the control he exerts 
over his machine. 

One should perhaps first mention the question of brakes. 
Under parliamentary enactment (Regulation of Railways Act, 
1889) every engine which works a passenger train must be 
fitted with an efficient continuous brake capable of being 
applied to every vehicle of the train, and self applying in the 
case of failure in the continuity of its action. Many goods 
wagons are also fitted to enable them to run on fast trains, 
and there is a tendency towards an increase of the number. 
In America all the rolling-stock, passenger and goods alike, is 
fitted with the continuous brake apparatus. 

We have not yet in Great Britain introduced the automatic 
stoker on locomotives as they have done on many railways 
in America, by which the fireman is relieved of a great deal of 
his dirty work, the fire-grate being fed with coal from the tender 
by a mechanical appliance kept working automatically on the 
same lines as the automatic stoker now so commonly employed 
in large factories to feed the stationary boilers ; but on the 
Underground and other electrically operated railways the new 
power which has come into the service of man has made the 
driver’s work so much simpler and cleaner that the fireman 
can be dispensed with altogether. The new circumstances and 
new .aids to locomotive control make the driver’s work more 
intensive,” if the expression may be used. The exact meaning 
of this will be appreciated as we proceed. 
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We have to admit in the first place that in the matter of 
mechanical details affecting the locomotive working it is in 
other countries that we find a much greater advance in practical 
operation has been made than in ^ our own country. We shall 
illustrate this by reference to two of such appliances in opera- 
tion in France, both of which have been adopted in the 
interests of safety and after many years of consideration and 
experiment. These are : (1) The automatic indication and 
recording of the speed of the locomotive, and (2) the automatic 
indication on the engine footplate of the position of the 
controlling signals.* 

The historical record of how attainment of the practical 
application of these two inventions has been achieved, by a 
succession of experiments of various ingenious apparatus on the 
different railways in France over a period of forty or fifty years, 
stimulated and encouraged by periodical state notes from the 
Ministry of Public Works, is a record of continuous rivalry 
and competition as between the relative merits of varying 
appliances, and finally of Government intervention, through 
the Minister of PubHc Works, to emphasise the importance of 
some apparatus being adopted. It should be added, too, that 
a series of unfortunate accidents, reports of which elucidated 
the fact that they would probably have been obviated, had 
there been a system of signal indications on the engine cab 
in operation, has also been a considerable factor in this 
development. 

Owing to two causes — (1) the dijS&culty of any decision being 
come to as to which standard of device is the most reliable, 
and (2) a feeling, believed to be genuine, on the part of many 
engineers and practical train operators that a mechanical 
repetition of signals on the locomotive would have the effect 
of inducing carelessness on the part of drivers, in charge, and 
so actually introduces an element of danger — the adoption of 
cab signals has only recently become general in France, though 
the Government has, on occasion after occasion, laid down and 
emphasised its necessity. The position appears to be that 
each company is expected to do the best it can in the united 

* In the following description of the control appliances on the iQcomo- 
tives in France I am indebted to the able summary contained in the Keport 
made by M. Ferdinand Maison to the International Railway Congress held in 
Rome in June 1922. M. Maison has been good enough to supply me with 
up-to-date figures for the table given on p. 91. — Author. 
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Judgment of its own experts. As far back as 1899 the French 
Government entertained the idea of the adoption of some 
arrangement for the automatic repetition of signals at danger 
on the footplates of locomotives, and urged the importance 
of the matter on the individual railway systems by circular 
note of September 18, 1899, in spite of the objection, which the 
Minister specifically referred to, that these appliances were 
held by some to dull the attention of the driver, and to become, 
in case of failure, a source of danger. The fact that the 
Minister, in the same note, pointed out that this source of 
danger practically disappears when the engine is at the same 
time fitted with an efficient recording appliance shows how 
intimately the automatic arrangements act and react on each 
other. The Minister of Public Works at this time exjDressed 
his view that the engineering problem involved had already 
been solved in a satisfactory manner. 

In this matter of locomotive cab signals the Northern 
Railway of France may be accounted a pioneer. It is now 
fifty years since this company, which has always distinguished 
itself for the speed of its trains and for its persistent search 
after improved mechanical inventions in the interests of safe 
working, was first considering an electric contact apparatus 
for repeating disc signals upon the locomotive footplate, and 
as far back as 1880 this company brought into operation on 
all its lines of doiible track an automatic apparatus for this 
purpose. The apparatus announced all disc signals at danger 
to the driver by means of an audible whistle, the general 
nature of the arrangement being as follows : On the track is 
a contact bar, electrically energised when the disc signal is at 
danger, and constructed at a standard gauge so as to come 
into contact with a contact brush on the engine, which takes 
up the current and actuates a whistle in the driver’s cab. 
There were about 1,700 of these appliances at work, and about 
2,350 locomotives fitted with the necessary attachments in 
January 1914. To-day (i.e. September 1925) there are 4,052 
signals fitted with the appliance and 2,813 locomotives. All 
the engines, except a few shunting engines, are fitted. The 
number of miles of double-track mileage on the Northern 
Railway is 1,392 out of a total track mileage of 2,386. Tliis 
a|)paratus, on account of the shape of the contact bar attach- 
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ment on the permanent way, is geiierallly known in French, 
railway circles as '' the crocodile/^ 

In the earlier days of this installation the apparatus not 
only actuated an audible whistle on the engine, but it also 
itself, without any by your leave ” of the driver, applied the 
brake automatically, the driver, however, having a control 
handle which enabled him, if he did not think the train should 
be stopped, to obviate the stoppage. When, at a later date, 
the Westinghouse brake took the place of the vacuum, the 
automatic train-stopping mechanism was abolished, the com- 
pany having come to the conclusion it was better to leave 
the initiative to the driver himself. Apart from the somewhat 
rare circumstance of heavy snow or a coating of ice on ‘'the 
crocodile,'’ this apparatus is said to act very reliably ; it is, 
of course, of vital importance to keep the batteries at the 
signals and the contact brushes in good order. 

Some of the other systems of indicating signals on the 
locomotive have, as an integral part of the device, an arrange- 
ment for recording the position of each signal at danger, as 
well as of indicating it to the driver ; but this is not part of the 
Northern apparatus, though it is understood some attention 
is now being given by the authorities to this branch of the 
subject. 

The French Eastern Eailway, after trying a separate 
apparatus, decided to work an appliance similar to that 
referred to as being in use on the Northern, but they are 
aiming at eliminating certain defects such as occur through 
frost and snow ; and they are also aiming at recording (as well 
as indicating) all the disc signals, w'hether at danger or at 
line clear, and to sound a siren when the signal is at danger 
which shall be heard by both driver and guards; 1,850 
engines out of a total of 2,460 have, how^ever, been fitted 
with a signal repeater apparatus similar to that on the 
Nord engines. 

The E.L.M. Company has been experimenting on a long 
linebf railway (Paris-Dijon, etc., 233 miles) with an apparatus 
similar to that of the Nord, and also with apparatus for 
recording all signals at danger. The progress this company 
has made in recent years is indicated by the fact that it has 
now 3,232 engines (out of a total of 5,343) fitted. 
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The State Railways themselves have had extensive trials 
with various apparatus, and they have recently been cozi« 
siderably extending their experiments, till to-day 93 per cent, 
of their engines are fitted. 

The Midi Railway is making arrangements to equip its 
main artery lines with an apparatus for repeating signals on 
the locomotive cab, and giving an audible warning, but it 
intends to have some supplementary appliance for checking 
the vigilance of the driver. The apparatus is of the crocodile 
type, modified from the Northern system mainly to suit the 
system of electrically controlled automatic signals with which 
the Midi has equipped its train worldng. 

The Orleans Company is also experimenting, but when it 
is pointed out that this company does not use distant signals, 
and that the apparatus we have so far been describing is 
mainly an apparatus for repeating distant or warning signals, 
we see that there are special difficulties to overcome in connec- 
tion with the repetition of signals on the engine in the case 
of this railway. This serves also to illustrate the special 
difficulty which is met with in France in connection with any 
question of standardisation of signalling details or safety 
appliances. 

Next as regards the recording of speed. Before referring 
to the appliances it should be prefaced that some of the fastest 
and best locomotive work in the world with passenger trains 
has been recorded in France, and of the French railways, as 
already indicated, the Northern has distinguished itself. It 
is no uncommon thing for 75 or 80 miles per hour to be 
attained by the trains between Paris and Calais and Paris and 
St. Quentin {en route to Belgium), and this with good loads of 
from 250 to 350 tons or more. It is recorded that a speed of 
75 miles an hour was obtained on the Nord Railway as far 
back as 1860, and though in those early days speeds of this 
kind w'ere exceptional, there has in recent years been a great 
development in fast running, so that 65 to 75 miles per hour 
is not uncommonly attained on most railways. There is a 
Government limitation of speed fixed for each of the French 
great systems, which may not be exceeded, with a maximum 
of 130 kilometres (82 miles per hour). The Government 
Technical Committee which advises the Administrations fi^xes 
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the maximum from time to time in accordance with the con- 
dition of ‘efl&ciency of the road-bed. Some companies are 
limited to 110 km. (= 69 miles), some 120 km. (75 miles), and 
the best are only restricted at 130 km. (82 miles). So commonly 
has it happened, in connection with accidents where the driver 
has been running at an alleged excessive speed, that evidence 
as to the speed was entirely conflicting, that for the sake of 
having the facts rightly and regularly recorded a speed 
indicator and recorder is adjudged essential, and has been 
ordered by Government decree. 

The importance of having some check against obtuseness 
on the part of the driver to appreciate the right thing to do 
in the case of signals unexpectedly found at danger, or some 
check to indicate and record his promptness in decision and 
action, appear to be factors which weigh ver}^ seriously on the 
French supervisor’s judgment. These checks are provided by 
a continuous record of the engine’s performance by means of 
a tape, marked up by a pen or stylo needle, which records by 
graph indication on a tape the speed of movement varying in 
ratio to the rotation of the locomotive wheels. The apparatus 
which has been most continuously and extensively in use is 
that known as the Flaman recording apparatus. It is in use 
on the Nord Railway, and it is intended to indicate and record 
the speed so as to keep the driver continuously aware of the 
speed at which his engine is running and to record, during 
the running of the train, other necessary particulars, such as 
the exact speed at given (frequent) points, the distance of each 
such point from the commencement of the run, the length of 
each stop, slipping of wheels, etc. Such tape, it will be seen, 
provides a very useful record for subsequent reference or for 
report at any time to the chief mechanical engineer, and it 
also serves to indicate the attention which the driver has given 
to any warning signal ; for in the Flaman design of apparatus 
there is marked on the recording strip, not only the indications 
given by the repeating apparatus, but also a record of the 
attt?ntion given by the driver to signals indicated against him. 

The question of the adoption of some speed recording 
mechanism on the engine was raised by the French Govern- 
ment first in 1885, and has had consideration almost con- 
tinuously since that date. Various appliances had been 
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experimented with by diflerent railway companies when in 
1895 the Minister of Public Works again took the matter up, 
as the attention of the Technical Administration Committee 
had been drawn to the matter in connection with premiums 
offered to the drivers for satisfactory train running and for 
economical fuel consumption. It was thought that these 
premiums offered an incentive to too fast running in making 
up time lost ; but the Technical Committee came to the 
conclusion that the duel premiums ought to be continued, 
and that any real objection w^ould be removed if the use of 
speed recorders became general. 

In May, 1897, the Minister again urged on the companies 
the desirability of installing the apparatus on their locomotives, 
and as very little progress was made up to 1901, in October 
of that year the Ministry sent out a reminding note, and at 
a later date issued what was practically an order that the 
apphances should he installed by the end of 1908. Poliowing 
upon this ministerial decree the Eastern, Western, Northern 
and State Railways decided to adopt the Flaman apparatus. 
The date had afterwards to be extended to December 31, 
1910; but by the end of 1911 practically all the passenger 
locomotives running on the French railway systems were 
fitted with appliances for indicating and recording their 
running speeds, as well as a number of goods engines. The 
Government agreed that engines used for shunting purposes 
only need hot be so fitted, but following the passenger engines 
the same installations were carried out in the remainder of 
the goods engines. 

The war interrupted the complete carrying out of the 
order from the Ministry to have all engines (except shunting) 
fitted by the end of 1916, but the work was renewed in 1919, 
and from the table set out on page 91 it will be seen that the 
installation of speed recorders of approved type on French 
locomotives has become part of the regular equipment. 

As regards the Alsace-Loraine railway system now under 
Government control from Paris, following an accident on" the 
system at Creutzwald in December 1920, the administration 
submitted to Government a scheme for installing the Flaman 
speed recording apparatus upon its engines by stages in four 
years, and this scheme is to be completed by December 1925. 
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We may well conclude this reference to the installation of 
speed indicators upon French locomotives with the* views of 
M. Ferdinand Maison as to the advantages of an apparatus 
of this kind. M. Maison is Inspector-General of Mines in 
France, and Manager of the Control of the Technical Working 
of the French Railways, and he w^as selected to make the 
report upon this subject of appliances on the cabs of locomo- 
tives for recording and indicating signals, and for indicating 
and I'ceording speed, for discussion at the International 
Congress of Railways at Rome in 1922. He writes : 

It is the opinion of all the railway companies that 
the instrument should indicate and record at the same 
time. 

The indication of the speed serves to inform the 
driver as to the speed of his train in order to allow him 
to follow his time-table more easily by keeping to the 
speeds laid down, and to avoid exceeding the maximum 
speeds which are provided in case of delay. 

“ Speed recording is necessary to enable the obtaining 
of the details of the run subsequently within the limits 
of error of the apparatus, and thence to determine all the 
conditions of the run, to ascertain whether a regular 
speed was kept, that the maximum speeds w'ere not 
exceeded, to check the time lost on the trip, the length 
of the stops and of shunting operations, and to apportion 
the blame for accident or delay. 

'' The advantages of speed indicating and recording 
appliances from the point of view of safety of railways 
are disputed by no railway system, but are confirmed by 
all of them.'’ 

Germany has made provision for careful locomotive driving 
upon quite other lines, namely, by the selection of her drivers 
on really scientific lines, by the introduction of a psycho- 
technic ” method. It is interesting to note this difference 
between two countries. Both are acting on advanced scien- 
tific lines, France by the adoption of a mechanical record of 
the locomotive performances after giving the drivers the best 
available means of knowing what the engines are doing and 
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appreciating the signal indications, Germany by a psycho- 
logical test of the driver in advance, and thus by the employ- 
ment of only such men as are psychologically fitted to undergo 
the strain which must from time to time fall upon a driver. 

The German test practically reproduces the actual physical 
circumstances of signals w’hich a driver has to encounter in 
his daily work for test purposes when a candidate is examined. 
The man is put through a practical test by having to manipulate 
his locomotive brake and control handle in the face of a large 
number of signal indications to which he is subjected one by 
one. 

The three main points to which the test is directed are ; 

1. How quick is the mental uptake ” in the candidate ? 
Can he quickly grasp or visualise an obstruction ? e.g. a 
motor-car suddenl}’^ coming into view at an open level 
crossing. 

2. Capacity for deciding rightly upon given circum- 
stances. 

3. How long does it take him after having decided 
what is the right thing to do, to do it ? e.g. put on brakes, 
slow down, or put on more pow^er. 

The first and third of these test points can be measured 
in fractions of seconds ; and an automatic electric indicator 
determines and records what is precisely the reaction of the 
man to the tests adopted. This automatic electric tape 
record is of great value, as it eliminates the possibility of any 
man raising a charge of unfair treatment of himself or of 
favouritism of others by the examining officials. 

When a locomotive department official makes the selection 
of drivers, or even has the responsibility of conducting the 
qualifying examination, experience shows that charges of 
favouritism very frequently arise. The automatic device 
(whose record any candidate can himself see) eliminates this 
difficulty entirely. 

The '' automatic stop ” arrangement by which a train 
which may improperly overrun its signal is promptly brought 
to a stand is, as explained subsequently in Chapter XV, regularly 
in operation on all the lines of the London Electric Railways, 
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but it has not been adopted in England to any extent outside 
of the Metropolitan area. 

In America, however, it is being widely adopted. Acting 
upon new powers conferred upon it under the 1921 Act of 
Congress, the Interstate Commerce Commission promptly 
issued a decree requiring all the large companies in the States 
to adopt some system of automatic stop upon large sections 
of their main lines in the interests of public safety not .later 
than 1926, and these installations are now rapidly approaching 
completion. 

Various experiments in cab signalling have been made in 
Great Britain in different parts of the country, but as with us 
this question is only in the experimental stage, it has been 
necessary in speaking of control ’’ developments on the 
engine to illustrate from the records of other countries what is 
being done in practice, especially in this matter of assisting 
drivers in their observance of the controlling signals and in 
the regulation of their running speed. 



CHAPTER IX 


THE GROWTH AND DEVELOPMENT OE 
THE NEW TELEPHONE CONTROL 

It is difficult to say to whom the credit of initiation of the 
new system of centralised train control in Great Britain is 
due. The Midland Company claim to have been pioneers in 
the matter when they introduced their limited system of 
control of mineral train working at Masboro’ in 1907, and 
they were undoubtedly the first company to extend the system 
to a large area of main line control. 

At the same time that the Midland Company were turning 
their attention to this question in connection with their 
Masboro’ and South Yorkshire coal traffic, the old North 
Eastern ” were very busy installing a control office at Newport 
sidings (Middlesbrough), to bring under better telephonic 
control the heavy traffic going into and out of the Middles- 
brough district. Let us begin our description with the latter first. 

A control station was established at Newport sidings 
(Middlesbrough), with a complete control board and other 
necessary appurtenances for the purpose of regulating and 
controlling the flow of mineral and goods traffic in the complex 
ironworks area at Middlesbrough. The control area extended 
from Stockton-on-Tees (Bowesfield Junction) through Middles- 
brough and Saltburn to Skinningrove furnaces, a total length 
of about 50 miles, most of the section being equipped with 
up and down independent goods tracks in addition to the 
main passenger lines, and the whole area being inter- 
sected with private sidings, mainly for iron smelting furnaces, 
engineering works, and ironstone mines. A map of the 
controlled area in the Middlesbrough district is given at 
page 111, Fig. 11. 

Although the installation of this control apparatus actually 
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took place as from November, 1910, it was years before the full 
use of it was applied or even understood. For a* long time 
the control board was simply used for recording the situation 
of trains within the area, and became a substitute for the 
rough pencil record books which had hitherto existed, and 
which recorded in parallel columns the times of trains passing 
each signal-box, much after the style of an abbreviated block 
signal record book. Some years after its establishment the 
controller in charge, on being questioned as to the use he 
made of the board, described it as a most useful aide- 
memoire, and this is a good description of the instrument in 
its initial stages. There is, however, all the difference in the 
world between the use of a control board simply as an aide- 
memoire and as an operating instrument on which the game 
of manipulating trains may be played as on a chess board, 
pieces are moved by a skilled player, and it was some years 
before such a degree of confidence and ability was attained as 
to justify a controller assuming, or being allowed, responsibility 
to play the game.’’ 

However, whether the board was used merely as an aide- 
memoire or as an operating instrument, the apparatus as a 
whole provided a very efficient method of constant com- 
munication between the train master and signalmen, and was 
very useful for consulting. The avoidance of calling out 
unnecessary engines and of detentions at various points within 
the control area was constantly being effected as the result 
of consultations and of improved supervision. By degrees 
a complete recognition of the superior position of the control 
office for purposes of advice and guidance was brought about. 
It will be readily understood that real success in the installa- 
tion of a new overhead control system must depend almost 
entirely upon the efficiency of the officer in chief charge — con- 
troller, or train master, or whatever title he may be given. 
This point (the recognition of the train controller’s position 
as one of authority) may be considered as a key point in train 
control development. A full description of train and traffic 
control at Newport being set out in Chapter X, there is no 
need to go into further detail here. 

The system of control which the Midland were installing 
and experimenting with at Derby, following upon the more 
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limited experiment at Masboro’, took within its purview 
the whole of the Midland lines between London and Carlisle. 
Mr. Cecil Paget was at the time General Superintendent of the 
Midland Railway, and it was to his efforts that the extension 
of the system first installed at Masboro’ was mainly due. 
As soon as the Masboro’ working promised to succeed, 
Mr. Paget arranged to extend the principle to the whole of 
the Midland collieries, and a well-equipped office was 
established at Derby. The office at Derby was in the first 
instance installed with a view to some better regulation of the 
non-booked coal trains from the collieries, especially in connec- 
tion with coal that was going for shipment to the ports, for it 
was realised that a great amount of congestion was taking place. 
Collieries are always anxious, even impatient, to get the coal 
despatched when they have orders for it to be shipped, and it is 
(or was) consequently sent away from the collieries before the 
ship was ready to receive it, often even before the ship was 
in dock. This state of affairs evidently needed co-ordination 
and control under the supervision of a competent officer, and by 
some means which would put him in possession of information, 
not only as to requirements at both ends of the journey, but also 
as to the working conditions of the railway line concerned. 
This phase of traffic control, and what is involved, is treated 
at some length in Chapter X in connection with Hull, as well 
as in Chapter XII dealing with the L.M. & S. control. 

The first instructions w'ere issued by the Midland in 
pamphlet form on December 14, 1908. They were to the effect 
that commencing on January 4, 1909, the movement of goods 
and mineral trains between Cudworth and Toton would be 
under the control of the district controllers, situated at 
Cudworth, Masboro’, Staveley, Westhouses, and Toton, from 
whom signalmen are liable to have orders affecting their 
own work, or instructions to transmit to other members of 
the staff respecting theirs.” In the Railway Gazette of April 25, 
191j), an article describing this train control system on the 
Midland commenced with the following words : 

The Midland Company was certainly the first of our 
great railways to make a bold plunge and operate the 
whole of its system through district controllers, working 
under a central control at Derby.” 
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As to the exact priority in time of the commencement of 
these various control systems, it is not easy to pronounce, and 
the matter of exact dates is not one of importance. The 
Underground Railway Company in London were also instalhng 
their method of train working control referred to in Chapter XV. 
About the same time that the Midland were experimenting 
at Derby, the Lancashire & Yorkshire commenced and 
developed their system of control at Victoria Station, Man- 
chester, and their installation steadily developed for a few 
years, until it became a most efficient apparatus of train 
control covering the whole of the Lancashire & Yorkshire’s 
system of main hues. When completed, by about the year 
1917, the apparatus was centralised in one large circular 
office at Victoria Station, Manchester, around the circular walls 
of which were seventeen control boards, each representing one 
section of the Lancashire & Yorkshire system, and on the 
upper part of the wall the diagrams of the seventeen boards 
were combined into one diagram of the whole system. There 
was a “ controller ” in charge of each of the seventeen sectional 
boards, who was in telephonic communication with signalmen 
at the local control points in his own area, and there was one 
chief controller whose function it was to keep watch over the 
entire system, and give advice to his assistants in case of 
emergency, or in any case when they wanted assistance. 

Prior to this complete establishment at Victoria Station, 
however, separate controls had been established in 1912 and 
1913 at Liverpool and Manchester, respectively ; these, with 
others, were combined under one central installation at Man- 
chester in August 1915. An important further installation 
for the Miles Platting district was added in 1916, and the 
complete scheme dealing with the whole system was finally 
in operation before the end of 1917. 

It should be added that the Lancashire & Yorkshire 
apparatus only dealt with the freight trains, but when com- 
pleted it covered a larger district than had previously been 
centralised for train control purposes, and it was very complete 
in all of its details. The movement of trains was recorded 
on each of the seventeen sectional boards by means of pegs 
placed by the assistant controllers as they received informa- 
tion from the signal-cabins or control points, and the whole 
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of the information as to train positions recorded on the 
sectional ‘boards was combined on one general system board 
displayed on the upper part of the control room wall. This 
repeating of the sectional information on the whole-line board 
was accomplished by automatic device, the insertion of the 
pegs (representing trains) in the holes in the sectional boards 
operating electric lights of different colours on the combined 
control board. This control apparatus at Manchester (Victoria) 
Lancashire & Yorkshire, is fully described in Chapter XI. 

The Lancashire & Yorkshire Rahway became amalga- 
mated with the London & North Western system as from 
January 1, 1922, and when the train control arrangements 
in the Lancashire & Yorkshire area came under the super- 
vision of Euston they were very complete in character. 

But further developments were taking place both on the 
London & North Western Railway and on the Midland. 
The control arrangements at Derby rapidly extended, and 
embraced carriage and wagon control as well as train control ; 
and then a great measure of devolution was given effect to, 
a local or district control being established in each of the 
twenty-five districts into which the Midland system was 
divided, the main line train running and principal trains only 
being dealt with at the Derby office. 

It should be noted that the Derby control office was a 
development following initially upon a much more limited 
experiment by the Midland Railway officers in South York- 
shire. 

The main object which led to the establishment of the 
Midland control was the reduction of trainmen’s hours to more 
reasonable limits. Very heavy congestion of traffic from the 
Yorkshire and Nottinghamshire collieries, especially in con 
nection with traffic going into the Hull district, had been 
taking place, resulting in bad train delays and detention to 
enginemen and guards. With a view to more systematic 
relief of trainmen, an office was opened at Masboro’ well 
furnished with telephones, and this led to a considerable 
measure of effective control over the mineral train working, 
and to a much better system of trainmen’s relief. 

This new mechanism of so great importance in aid of 
direct supervision having been installed, it was very soon 
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found that the improved method of control was capable of 
almost indefinite expansion. A full account of its attainments 
up to date and present functions are set out in Chapter XII . 
Here we would only emphasise the three important stages of 
development, the inclusion of passenger trains in the central 
scheme, the devolution of the goods train control to the 
district offices, whilst only the important main line trains were 
retained in the central office, and the extension of central 
control to include rolling stock allocation and distribution as 
an integral part of the superintendent’s control system. The 
working and make up of all passenger trains between St. Pan- 
eras and Carlisle has been retained in the Derby office, and with 
very beneficial results. 

The London and North Western Railway were developing 
and improving their control " arrangements side by side with 
the Midland, and several years before the great amalgamation 
of 1923, they had the whole of their main line under 
control,” but different sections of the line were experimenting 
with different applications of the central control idea. Perhaps 
the chief difference in the equipment of different control offices 
was found in the character of the control board, some sections 
preferring what is known as a ‘‘time board,” whilst others 
pinned their faith to a geographical board on the lines of the 
Manchester one. Some, indeed, regarded the board as of very 
little importance. The difference between the two descriptions 
of board is described in Chapters XI and XII. It is so great 
a difference as almost to constitute a difference of principle in 
the method employed. 

The general organisation of the London & North Western 
control system was much on the same lines as the Midland, 
the control being directed from sectional offices, of which there 
were about thirteen, the principal ones on the main line in 
geographical order from London being Willesden, Bletchley, 
Nuneaton, Crewe, Warrington, and Carnforth. 

The tests which had been made of the various modifications 
of the system in these ‘thirteen offices undoubtedly affdided'" 
the successors of the London & North Western Company 
valuable experience on which to base their final or further 
choice of a good and efficient system, and the fact that the 
very excellent methods which had been found of so great 
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value in traffic working, obtaining at Victoria, Mancbester, 
on the old Lancashire & Yorkshire, and in the Derby office 
and its connections of the old Midland, now all come under 
the one management along with the old London & North 
Western as the united London, Midland & Scottish Company, 
creates a very interesting situation, pregnant with great 
possibilities. 

Mr. J. H. Follows, the present Chief General Superintendent 
under the united company, is an enthusiast for the develop- 
ment of the system upon the best possible lines (he was 
successor to Mr. — ^now Sir — Cecil Paget on the old Midland), and 
it is to Mr.— now Sir — ^Arthur Watson, the General Manager of 
the London & North Western after it became amalgamated with 
the Lancashire & Yorkshire system in 1922, as much as to 
anybody that these train control methods have been advanced, 
firstly on the Lancashire & Yorkshire system, and afterwards 
on the old London & North Western Railway. 

The North Eastern Railway have made considerable 
extensions of the control system upon their area since the 
Middlesbrough district control was installed. In September 
1917 the important concentration lines round about New- 
castle-upon-Tyne, including the two bridges (the old High Level 
and the King Edward), were brought under a control system 
similar to that in the Middlesbrough district ; and in the 
autumn of 1922 an important installation was opened at York 
controlling the main lines of the East Coast route running 
from Doncaster to Newcastle-upon-Tyne — 112 miles. North 
of Newcastle the traffic density on the main line is of a much 
lighter character. 

In 1923, also, a control office for the control of goods and 
mineral traffic working to and from Hull was opened at Hull 
under the charge of the district superintendent there. The 
functions of this office are described in Chapter X. The York 
installation has some very novel and interesting features ; 
^ these also are described in Chapter X. 

Doubtless it wiU be of advantage to the student or general 
reader to have followed the foregoing short historical review 
before going on to the consideration of the facts of to-day in 
relation to specific installations, for the survey of recent 
developments necessarily carries along with it the suggestion of 
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further evolutionary development as the improvements stage 
by stage become appreciated, and as the needs of specific 
circumstances and localities come to be understood. 

The writer does not wish it to be inferred from anything 
he has said that he is advocating any one system as being 
of universal or general superiority. Different methods are 
required for differing circumstances, which depend inter alia 
upon whether the control is for irregular and unbooked goods 
or mineral trains, local working, long distance passenger trains, 
or urban or inter-urban passenger working. Just as in 
designing a passenger station, or the layout of a wagon 
marshalling yard, or a dockyard area, it is essential to know 
and analyse your traffic so as to adapt the accommodation 
to the circumstances of traffic movement, so it is with a 
system of telephone control for trains. There are four principal 
categories of varying descriptions of train working into which 
a central train telephone control may be divided, each of 
which needs separate and special consideration. 

1. Irregular or unbooked goods trains in ironworks or 
colliery districts where there is an aggregation of heavy 
traffic varying day by day. 

2. Main line long distance train working, (a) passenger, 
(6) goods and mineral. 

3. Branch lines with attenuated traffic. 

4. Urban or suburban passenger traffic in dense areas 
where trains keep almost regularly to their booked times 
and it is essential that they should continue to do so. 

These four headings have relation to control on the railway 
lines only, and leave out of account the similar method of control 
of cartage vans and rully teams in a city like London (already 
referred to) or other urban area. According to the circumstances 
of the traffic must be the description of the ‘‘ control ” appara- 
tus provided. Even a railway man accustomed to the control 
of passenger trains in a busy urban area where the trains rum 
regularly to time, and practically under normal circumstances 
control themselves, would have very little idea of the meaning 
of a control office and board applied to some heavy density 
area, where the running of every goods and passenger train 
has to be specially watched and regulated. 
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We may venture at this stage to enumerate under certain 
heads the principal functions assumed to-day at train control 
offices — ^functions which now take rank as part of the normal 
duties of the controller in charge. 

1. The Provision of a Visual Indication, by means of a 
control board, of the train working in the area selected for 
control. This is a feature common to all control offices. 

2. The Keeping within Reasonable 'Limits of the Train- 
men's Hours, — ^This is a function which, brought several of 
the control systems, e.g. the Lancashire & Yorkshire and the 
Midland into being : it is now a function of the London & 
North Eastern Railway control offices, of the London, Midland 
& Scottish Railway, and indeed of all the control offices. 

3. The Supervision of Freight Trains within the Control Area, 
with a view to getting them over the rails with less detention 
en route, by more careful manipulation of train margin times. 
This is a function which is common to all control offices so 
far established. 

4. Traffic Control and Regulation, — ^Where a system has 
developed over so wide an area as in the case of the present 
London, Midland & Scottish system of control, the two 
functions of train working and traffic regulation become so 
intermingled and interdependent that both are given effect 
to ; the function of the controller being daily to ascertain the 
exact position and circumstances of traffic ready for con- 
veyance or in course of conveyance, and base all the train 
arrangements upon the information so ascertained. 

“In other offices controlling more limited areas such as the 
York, the Hull, or the Middlesbrough offices of the London 
& North Eastern Railway, a similar combination of duties 
may be seen at work, although given effect to in different 
manner. At Middlesbrough the train working, except a-s 
regards daily extras’^ or special trains required, is arranged 
from the superintendent’s trains office upon the information 
as to traffic which the control office supplies. Similar is the 
arrangement at Hull and at York ; but in all three offices the 
two sets of controller exist (traffic and trains) side by side, 
the degree of authority vested in the train controller varying. 

5. As a General Train Controller and Supervisor , — ^When 
the chief of a control office carries out duties which justifies 
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this description of his duties as a train controller, he becomes 
practically a high grade chief of the district superintendent’s 
trains’ office. This is the position of the controller at York, 
Middlesbrough, and Hull, but of course only in so far as the 
districts under control are concerned. 

With the London, Midland & Scottish Railway, the 
centralised functions are so extensive, that whilst there is a 
controller whose authority gives him the position of chief 
controller, he has several assistants, each of whom has a very 
large amount of authority for sectional or departmental work 
— one for all passenger excursion traffic, one for shipment 
mineral traffic, one for wagon distribution, one for carriage 
control, and so on. 

6. As a Bolling Stock Control Office , — The London, Midland 
& Scottish Company is the only company which combines 
rolling stock control with its train control organisation. In the 
case of the London & North Eastern Railway an entirely separ- 
ate carriage and wagon control exists, very efficient in its nature. 
But much of the local wagon distribution and allocation and 
the taldng of daily censuses is carried out by the control office 
acting under the directions of the general rolling stock 
superintendent. 

1, As Controller of Locomotive Power , — To a very large 
extent at the present time the train controller has become 
controller over the locomotive power in his district. But he 
is rather a manipulator of engines than a controller. Under 
the London, Midland & Scottish arrangements, where all 
the working stock of locomotives are under the control of 
the general superintendent, the engine supply in each district 
is under the engine-shed foreman, who is attached to and in 
charge of each engine shed ; but these two officers, the shed 
foreman, and the section or district trains controller, are in 
such close touch with each other that they work practically 
like joint officers over one job, the shed foreman concerning 
himself with keeping the engines in good working order and 
repairing their defects, whilst the controller has compfct^ 
authority over the daily manipulation of engines when they 
are in traffic.” 

In the Manchester system, the locomotives are under 
the separate control of a mechanical engineer, but this officer 
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always keeps a responsible assistant in the control office to 
consult the .controller, and to see that all the latter’s reasonable 
requirements are complied with. 

The arrangements on the London & North Eastern 
Railway are very much the same : at all the control offices 
special trains as required outside the normal working are 
arranged under the authority of the controller ; and the 
locomotive running superintendent, although an independent 
officer, reporting directly to the area general manager, 
is, of course, expected to meet controllers’ requirements as 
far as is possible. Although, therefore, the train controller 
is not a controller of locomotive power, he supervises the dis~ 
tribution of available engines. The real control of locomotive 
power is a joint responsibility under direction of the superin- 
tendent. 

At certain offices where a fully established control system 
for goods and mineral traffic exists, a conference takes place 
early every morning between the traffic controller and the 
locomotive foreman as to the precise number of locomotives 
required for the day, as far as can then be seen, and arrange- 
ments are made accordingly. 

8. Control of Passenger Trains . — On the London, Midland 
& Scottish Railway system there is — as will subsequently be 
described — a very efficient passenger train control at Derby 
which embraces supervision of the running of all principal main 
line trains between St. Pancras and Carlisle. Passenger trains 
are not in any way brought into the control system of the 
sectional offices. On the London & North Eastern Railway at 
York similar supervision in the control office takes place over the 
East Coast trains for the section of line from Doncaster to New- 
castle. In both these cases — ^Derby and York — ^the running of 
the trains so far as regards work at stations, load in vehicles, 
and lateness or detentions in running, are kept track of on 
recording sheets : the records are made concurrently at the 
time of running. 

At the Manchester office, although passenger trains are 
not brought into the general system of control working, special 
arrangements are made for a few of the principal passenger 
trains to be recorded in the office, as the control machinery 
provides so convenient and efficient a means of collecting 
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the necessary information in regard to the train running. 
The sheet records as completed are subsequently inspected 
and scrutinised by the superintendent’s trains office chief. 

9. Control of Goods and Mineral Vans , — ^This is a function 
which very conveniently and suitably falls upon a control 
office, and fits in with their duties. At an office like the 
Derby one, for instance, a weekly census of all vans and their 
whereabouts is obtained, and allocation made with a view to 
seeing that the most economical use is made of eve^y van. 

Under the above nine heads we have enumerated the main 
functions which are being assumed by the control office under 
the new system. The new method of supervision and control 
will no doubt grow, and grow fast enough as its advantages 
become better understood : but it is of importance that too 
much centralisation be not attempted all at once. If too many 
varied functions are thrown all at once on to a central control 
office before the controlling personnel have had time to become 
educated to their duties, the result may be disastrous. New 
functions should be added one by one as the new personnel 
is educated up to a capacity to undertake them. The dangers 
of too rapid centralisation are referred to in Chapter XIX 
Responsibility ”). 



CHAPTER X 


EXPERIMENTS ON THE LONDON AND 
NORTH EASTERN RAILWAY 

Wb may now describe experiments which are taking place on 
the London and North Eastern Railway, dealing by way 
of illustration with the important installations which have 
been carried out on the old North Eastern area of the 
amalgamated company. These installations are four in number : 
there are other local area “ controls ” at Leeds, Manchester 
and Doncaster. 

It has already been pointed out that the first goods train 
control experiment was installed in the Middlesbrough district 
in November 1910, and was the forerunner of the further 
developments which are described in this chapter. Then in 
1920 the busy Newcastle-on-Tyne section was brought 
under “ control,” this experiment being in the first instance 
for goods trains only, and being in character very like 
the one adopted in the Middlesbrough district. Thirdly, 
in the summer of 1922 the extensive installation at York 
was brought into use as a measure of control over all the 
main line trains — ^goods and passenger — ^running between 
Doncaster and Newoastle-on-Tyne, about 112 miles. About 
the same time was installed a fourth section in the Hull area 
to bring under “ control ” the important goods and mineral 
traffic arriving at and departing from HuU. It is proposed now 
describe the distinctive features of each of these fomr experi- 
ments in turn. 

We would, however, first point out what are the distinctive 
features which the North Eastern authorities claim for the 
particular methods of control they are employing. First of 
all it is pointed out that a traffic control fmd a trains control 
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office fulfil different functions, and that whilst the Newcastle 
and York offices are joint trains and traffic control centres, 
the Middlesbrough and the Hull installations are primarily 
traffic control offices although a certain amount of train 
control work is done in each. 

Whilst the difference of train and traffic control may 
be clear enough in principle, in practice it is almost impossible 
to separate the two functions. So far we have been speaking 
of control offices as having been established for the purpose of 
supervision and control of train running. The theory of a 
traffic control office postulates the main duty as being the 
obtaining and concentrating of information as to traffic to be 
moved, and then making arrangements, either by special or 
by ordinary train services for the movement of the traffic 
to the required destinations in as economical a manner as 
possible. If the controller proceeds to make his own arrange- 
ments with the control staff for hauling the traffic direct it 
becomes ijpso facto a train control office. If the control office, 
having obtained information as to traffic requiring conveyance, 
merely passes on such information to the separate superinten- 
dent’s trains’ office, the control office (so called) hardly seems to 
justify its name. It would rather be of the nature of a traffic 
clearing-house or information bureau. But, as a matter of fact, 
all traffic control offices combine the function of train operating 
in some degree with that of a traffic information bureau. 

Every trains office must have regard to traffic, for it is 
the quantity of traffic which must determine the extent of 
train service day by day. Indeed, the w^hole idea of control in 
connection with train service involves the two ideas of trains 
and traffic, and the essence of the principle of control is primarily 
the adapting of the former to the requirements of the latter. 
As we describe the North Eastern control offices we shall be 
able to take note how — at least in regard to the Middlesbrough 
and York offices— the distinction between trains and traffic 
control has been carried out in the office organisation. 

Middlesbbotjgh District Control 

Beginning, then, with the Middlesbrough office, it was 
the first installation of its kind on the North Eastern Rail- 
way. The office is situated really at Newport, the name 
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given to the extensive system of sidings to the west of 
Middlesbrough itself. These sidings are at a strategic point 
commanding all the traffic entering the Middlesbrough 
area. Stockton lies about 2 miles to the west, and from 
Stockton through Newport, Middlesbrough, on to Eedcar 
and Saltburn and for several miles beyond the railway traverses 
a succession of busy ironworks, blast furnaces and ironstone 
mines, all of them equipped with their own private sidings 
and forming a very busy industrial area. 

The total length of line is about 50 miles, and for a 
considerable distance there are separate lines for the goods 
and mineral traffic in addition to the regular passenger lines. 

The control office itself is, in outward appearance, very 
much like a large signal cabin, the upper floor being surrounded 
by glass windows, so that the controllers working within have 
before them the railw^ay yard in full prospect. In the centre 
of the main control office is a table on which is the control 
board — a long board equipped with raised miniature rails which 
are really a replica of the actual running rails representing the 
whole of the area under control, and the board is geographically 
marked with the names of stations, signal-cabins and local 
control points, engine sheds, and, of course, all the junctions 
and running relief lines. On this control table or board the 
moving trains are pegged. 

The functions fulfilled at the Newport sidings just outside 
the control office are as follows : 

1. All coal and other freight traffic coming into the area 
destined for the blast furnaces, dock sidings or stations, is 
received in these sidings. 

2. All empty wagons returning to the ironstone mines 
and to the dock at Middlesbrough are also received here. 

3. The foregoing sets of wagons are despatched to the 
sidings of their several destinations eastwards. 

4. The converse operation also takes place. The loaded 
ironstone wagons coming from the mines enter the 
""sidings and are despatched thence to their varying destina- 
tions westward ; and the same operation takes place with 
all the traffic going away from the Middlesbrough dock 
or from the Middlesbrough area generally — southward, 
westward, or northward. 



110 


CONTROL ON THE RAILWAYS 


The chief controller, who is the head officer responsible at 
the control office, is named the train master, and it is his 
business, with his assistants, to make up the trains in the 
Newport sidings with as good loads as he can arrange. These 
loads are despatched to York, Newcastle, or Leeds, and through 
these points to all parts of Great Britain. It is in giving 
effect to this function that the control board and the in- 
formation w’^hich has become concentrated in the control 
office are brought into play. The primary instruction is that 
no train or locomotive must enter the area of control without 
consent being given by the controller, and as soon as a train 
enters the area, or an engine comes out of any engine shed 
within the area on to the main line, it is immediately, on a 
report received by control,’' pegged on to the board with an 
appropriate tally or ticket, so that a relief officer or a visitor 
at any time entering the office and looking at the control 
board can see by the arrangement of tickets pegged thereon 
precisely how many trains are moving about in the area and 
just where each one is located. 

We may now define the duties of the controller as set out 
in the official instructions. They are “ to regulate the arrival 
and departure of trains in the controlled area and so avoid 
congestion ; to reduce light running ; to regulate trainmen’s 
hours, keeping them as near normal as possible ; to facilitate 
generally the working of traffic by having all the information 
as to the position of trains and traffic to be moved concentrated 
at one place, whereby foremen and others wall be enabled to 
get reliable information promptly.” 

In detail the controller is charged also with ordering addi- 
tional engine power over and above that already arranged for 
booked trains and authorised shunting engines ; to cancel any 
engine no longer required for traffic ; to make arrangements 
wdth receivers and senders of goods in regard to the running of 
any special trains through a controlled area ; to move traffic 
from point to point as expeditiously as possible at the time 
required by the forwarding and receiving points ; to obtain 
the maximum amount of work out of the locomotive power 
supplied by {a) using the fewest locomotives possible, (6) in- 
curring the minimum of light mileage, (c) securing the maxi- 
mum workable loads, (d) preventing congestion and delay by 
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regulating converging streams of traffic ; to regulate tlie 
men’s hours, getting as many men as possible a full normal 
day’s work without incurring undue overtime ; and to regulate 
freight traffic in case of accident within the controlled area. 

A diagram of the railway area controlled from Newport 
is given in Fig. 11. 

As regards the organisation of the office : A section of 
the staff — ^two assistants — is devoted to the organisation of the 
traffic inwards and outwards in the Newport yard, and the 
making up of outward trains, or the distribution of incoming 
train loads. At frequent intervals during the day a census of 
traffic standing at the various points in the controlled area is 
obtained, and also of the empty wagons which are accumulating 
at the sidings and stations with a view to getting them moved 
away to points where they are required. Under these two 
assistants is concentrated full information as to traffic and 
wagons in the area which require to be moved. This infor- 
mation forms the basis enabling the superintendent to make up 
his trains. In the same way information as to empty wagons 
is telephoned to the wagon controller, who has a separate 
office, and whose function it is to see that economical distribu- 
tion of empty wagons is made in the immediate district. These 
two officials, or assistant controllers, have full command over 
the traffic ; they are known as controllers-stocks ” : they 
are traffic controllers. 

The actual train running is normally determined in the 
superintendent’s office, but the making up of trains and the 
distributing of wagons as brought in by the moving trains are 
functions so closely allied to the actual train working that a 
line of demarkation would be very hard to draw. In principle, 
however, it amounts to tliis, that the control office marshals 
the information as to trains and traffic, and the superintendent’s 
trains’ office then manipulates the trains in consultation with 
the controllers. 

There are one or two special features in connection with 
the Newport office to which attention may be drawn. The 
ticket referred to which represents the train on the board is 
carried in a clip, which easily fixes or shdes upon the rail and 
can be moved along as the train passes successive points. 
An illustration of one of these tickets is given on page 112. 
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12. Sample Teain Ticket ahd Clip used on Middlesbeough 

Control Board. 



113 


EXPERIMENTS ON THE L.N.E.R. 

The ticket is divided into sectional sjjaccs which provide for 
the engine number ; space on which the train orders can be 
entered ; the driver’s time docket showing when the driver 
booked on ; space for the destination and number of wagons. 
Thus the particulars of the ticket give a synopsis of the train 
and its work. A small red diamond-shaped clip is shown at 
the top of the ticket in the illustration, and any train which is 
marked with the “ red cap,” as it is called, requires special 
attention to be given to it. At the Newport office only goods 
trains are dealt with. 

The organisation of personnel in the office is on the follow- 
ing lines : 

Under the chief controller [who is the “ train master ”] 
are controllers, assistant controllers and telephone clerks. 
There are two stocks controllers. No. 1 over goods traffic, and 
No. 2 over mineral traffic, and there are two trains controllers, 
one for the section west of the office, and the other for the 
section east of the office. The second controller (stocks) and 
the second controller (traitis) act as as.sistants. There are 
three shifts or turns of duty, as the office is alway.s opcncxcejd- 
ing on Sundays. Then there are tekqffionc clerks : one chief 
clerk, whose business is mainly correspond('nce and suj)cr- 
vision (he is only required during the day shift), and two others 
who receive and transmit information by telej)hone for the 
controllers ; and these two clerks work alternate shifts, Imt as 
they are not needed in the middle of the night, two shifts per 
day are made to suffice. 

The Middlesbrough office has never attempted any control 
over, or recording of, passenger trains. Though it preiiares the 
daily census of empty wagons (taking a record oftener than 
once a day for its own purposes), it has never superseded, or 
been amalgamated with, the rolling stock control of the 
London & North Eastern Railway Company. It is primarily a 
traffic-regulating office with a good aide-memoire control board. 

Tyneside Eeeigiit Train Control 

A control office very similar to that which has been described 
at Middlesbrough (Newport) w'as opened at Ne%vca.stle Central 
Station in September 1917, and the functions of the Newcastle 
office were carried out on quite similar lines to those of the 
Newport office. 


8 
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The main function of the control office, which dealt in the 
first instance with goods trains only, was also in this case 
described, as in the Newport case, to regulate the arrival and 
departure of trains in the controlled area and so avoid conges** 
tion ; to reduce light running ; to regulate trainmen's hours, 
keeping them as near normal as possible ; to facilitate generally 
the working of traffic by having all information as to the position 
of trains and traffic to be moved concentrated at one place, 
whereby foremen and others will be enabled to obtain reliable 
information promptly." It was provided that no trains were to 
enter the controlled area, or make any movements within the 
area except with the controller's permission. The controller was 
responsible for ordering any additional power beyond that 
fixed ziormally, and it was laid down that the controller 
must be consulted before any engines w^re despatched from 
any of the yards or traffic points with light loads or only 
with vans. 

The control office was also charged wdth making the arrange- 
ments for the relie^dng and booking oS of trainmen within the 
area when this was necessary. 

The controller was also instructed to ask for an explanation 
of any detention when he considered that undue engine time 
was being occupied. 

When the office was opened a special appeal was made 
to all the stafi connected with traffic working in the Tyneside 
controlled area, that they should co-operate to the fullest 
extent with the controller in conducting his work, carrying out 
his instructions as received and rendering him all possible 
assistance in the way of information or suggestions, and 
consulting him for guidance when necessary. 

The general function of the freight train controller in the 
Tyneside area was so much on the same lines as that at New- 
port that it does not seem necessary to dwell further upon the 
arrangements in this particular section. 

Teaffic Coxtbol at Hull 

The control installation in oj)eration on the London & 
North Eastern Railway for regulating traffic in and out of 
and at Hull is peculiarly interesting as an illustration of traffic 
control rather than train control. We have already pointed 
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out that it is not easy to determine the distinction in principle 
between these two forms of control ; indeed, in practice they 
nearly always overlap. 

Traffic is undoubtedly dealt wdth apart from trains when 
it is collected or delivered in the towns : and such a control 
system as we have described as in operation at Somerstown 
(pages 80-81) is clearly a traffic control/’ not having any thing 
to do with trains. It is knowm as cartage control — one 
form of traffic control. So a telephone control within a goods 
station which assists to supervise the goods as they are being 
loaded in the station is a control of traffic rather than trains, 
as it is only concerned with loading up traffic — ^not with 
movement of trains. But the normal condition of railway 
traffic in process of conveyance is as part of the contents of a 
train, and in that sense control of train working must include 
the control of traffic movement. 

To understand, therefore, the distinction recognised by 
the railway authorities in connection with this Hull control 
office (namely that its function is the regulation of traffic 
rather than control of trains), it is essential to pay careful 
attention to the local facts and conditions. 

Roughly speaking, 3,000 wagons of coal are received at Hull 
every day, mostly for shipment, and 3,000 wagons of goods, 
mostly imported, are forwarded inland. [The goods for- 
wardings from Hull represent nearly 10 per cent, of the total 
wagons despatched every day on the whole of the London & 
North Eastern Railway system.] But it is the circumstances 
of the coal working that make the regulation of the traffic so 
important a factor. Let us consider for a moment how en- 
tirely different the conveyance of coal for ships, i.e. for export, 
is from all ordinary traffic. The latter when loaded is ready 
at once for destination, and may be promptly conveyed forward, 
knowing that it can be received at destination by consignee. 
Not so with shipment coal. At a port like Hull ships are coming 
and going in constant succession, and as each boat comes in 
requiring coal, it hopes and expects to find its coal cargo (or 
bunker) waiting for it. In order that it may be so ready 
the shipmaster — or rather his agents in port — have ordered 
coal from the colliery a week or a fortnight, or a month or more 
in advance. It is never known precisely 'when a vessel at a 
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port like Hull will arrive and depart, especially as regards coal 
cargo boats. Now if the colliery at once fills the order and 
despatches coal, Hull sidings will very soon be choked up with 
coal sent from collieries for ships which are not yet in port ; 
this traffic is then only worked forward to Hull when it is 
known that the ship requiring the coal will be ready to 
receive the cargo almost immediately after it arrives. The 
position at any given moment is that scores of collieries 
have orders for coal to be supplied to ships which are in the 
docks at Hull or are expected within the next few weeks. 
And it is the business of any railway company to regulate the 
traffic forward only as it can be dealt with conveniently at 
the port, and so endeavour to arrange things that ships requir- 
ing coal are detained in dock with as little delay as possible. 

The function of the traffic controller, then, is to regulate 
this coal traffic in the way indicated, and though he knows by 
his control apparatus just where all the coal in process of 
movement — or, indeed, all coal which is on order— is at any 
moment, he has no authority over train movement. He can 
talk to signalmen en route, and inquire as to traffic, but he has 
no authority to instruct the signalmen on train working matters. 

We may briefly then describe the arrangements of the 
Hull control office. 

In the first instance it is located in the centre of the town 
and right away from any view of railway or trains, so that the 
great advantage claimed for the Middlesbrough office that it 
is in a commanding position in regard to view of traffic and 
trains coming in or leaving the principal control yard cannot 
be regarded as in any sense a primary need. It is claimed 
that as the control board and the telephone installation give 
the visualisation that is necessary, a direct view of train 
working is of no vital importance ; what is much more urgent 
is that the control office should be in juxtaposition to the 
superintendent’s office, and here, in Charlotte Street, it is 
practically part of that office. The superintendent’s trains office 
staff who supervise the traffic control, and the wagon control 
office who work in closest association with it, are all located 
here under one roof ; and this in itself makes for efficiency 
and prompt action. 

On entering the office we see to the right hand the control 
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board with three assistant controllers in attendance (these 
being spoken of as controllers (movements), and on the other 
(left) side are two assistants known as controllers (stocks), 
each having a set of telephone switches and a telephone ; 
whilst on the end wall at the far side of the room is a black- 
board on which are entered in chalk the steamships which are 
loading or unloading at the various docks in Hull. 

It is the ships in the docks at any moment that form the 
key to the daily working of Hull trains and traffic, and the 
hst of these ships is on the board and prominently displayed. 

The control board is quite simple. It reaches along the 
wall of one side of the office and is a diagrammatic map of 
the section of railway under control. At the right-hand end 
of it are set out all the yards, sidings, and docks at Hull, 
occupying perhaps one-third in length of the board, and the 
remainder of it is taken up with the two running lines com- 
municating with the West Riding : 

1. Hull to Thorne Junction and the old Great Central, 
and Hull to Gascoigne Wood ; * and 

2. Hull to Cudworth Junction, the old Hull and Barnsley 
route. 

Any goods or mineral train on these lines is represented by 
an appropriate ticket clipped on to the board, and moved along 
as the train proceeds and passes each successive control point. 
All the signal-cabins are marked on the board, as well as the 
control points, but the latter only are in direct communication 
with the control office. At certain places the local signal- 
cabin acts as a control point, but more commonly it is a local 
mineral inspector who performs this function. Passenger 
trains are not taken account of on the board, f 

* Gascoigne Wood is the large mineral marshalling yard which controls 
the train working and wagon supply to and from the Yorkshire collieries. 

f This geographical control board has been abandoned since the above 
description was written and replaced by a time diagram board on which the 
actual train running is described currently in pencil by the controller, and a 
permanent record of each train is thus secured for the district superintendent, 
to whose office the sheets of graphs are sent day by day. nercil i« u«ed 

for ordinary running and booked ’•■'^d is used for ci- ’«i.' ^ ; ...u'i 

green is used for the slow lines whe't r. .-d and fourth pair of rails exist. 
The principle of the time chart is much the same as that shown in Appendix 
VII (Chesterfield to Trent). 
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All the shunting engines at Hull and all pilot, working 
between the various Hull goods yards or docks are under 
DIRECT CONTROL OE THE CONTROLLER, SO that, within the 
Hull terminal area, the train working — ^in this case it is 
perhaps rather wagon working than train working — the 
controller is directly responsible. 

The controller operates through his telephone instruments, 
and for this purpose there is at the Hull end of the table and 
board a group of telephone switches to all points in the Hull 
area. At the other end, half of this side of the office — con- 
trolling the train-running lines — ^is a similarly equipped 
telephone switch board communicating to each control point 
on the line up to Stainforth and Cudworth Junctions respec- 
tively. The stocks controller also has his separate telephone 
circuit to Gascoigne Wood and the various colliery connec- 
tions, so that he may discuss and arrange matters at any time 
with the collieries, or with the Gascoigne Wood local control 
office. 

Remembering now our main point, namely, that traffic 
control is the chief feature at Hull, we may consider the 
machinery brought into play. It is mainly a marshalling of 
facts and information, and using such judiciously for traffic 
regulation ; largely this consists of the releasing of coal on 
hand at the collieries for conveyance to Hull. 

First the coal is ordered from the collieries. This is 
usually done by the exporters, though occasionally the ship’s 
agents themselves order bunkers. The order may be given a 
month or more in advance, but more often a week or so 
before the coal is wanted. A shipping order (Appendix II), 
giving full particulars of the coal required, is lodged with the 
railway company and, after being checked and registered, this 
is parsed to the controller. The second stage is then for the 
control office to know when the coal will be required. The 
controller is therefore advised by the dock superintendent as 
to the date on which each ship is expected to be ready. If a 
vessel arrives with inward cargo, the coal is not worked 
forward until she is ready to receive it, but if a vessel is 
coming to the port light, the dock superintendent indicates 
the date on which she may be expected to arrive and berth. 
In making arrangements for the coal to be worked forward 
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the controller endeavours to ensure that it shall be available 
when required, but that it is not kept on hand at Hull longer 
than is absolutely necessary, 

With the control machinery which has just been 
described the control office is able to watch the traffic, 
having particulars of every wagon and its contents at each 
stage of its journey ; and on arrival at the Hull sidings it is 
directly '' controlled ’’ at Hull, and can be worked hour by 
hour by the control office as information is received from 
those responsible for loading up the ship, and as they indicate 
to the control office that they require this, that, or the other 
wagon or set of wagons. 

So that the practical outcome is that control office keeps, 
so to speak, its finger and thumb on every wagon of coal 
traffic after the order is given, or rather after the coal is loaded 
into the railway wagon. This is what is meant by teaffic 
CONTKOL. The ships’ agents or merchants may order coal 
forward for their ships, but unless the ship will be ready to receive 
it the railway company does not start conveyance, for the 
merchant cannot take delivery : he has no accommodation at 
Hull in which to store it. It could only stand in the railway 
sidings, and block them, causing congestion of traffic. 

One may imagine what the position was like in days gone 
by before any such system of control was introduced — the 
colliery filling orders and despatching wagons long before the 
ship had even arrived in the Humber, and sidings — in times of 
special congestion even running lines as well — so blocked with 
traffic that things very often almost came to a standstill. 
Then a general order would have to be given from Hull, “ Stop 
all traffic until further orders : lines and sidings congested.” 
Under a proper system of traffic control this position cannot 
really happen, for the running lines are — as a first principle — ^kept 
clear for the daily and hourly requirements of moving trains. 

“ Traffic control,” it will be gathered from the explanation 
now given, really postulates a certain amount of train control : 
the traffic controller holds up or releases coal traffic at the 
collieries ; he watches it as it is in course of conveyance, and he 
entirely controls the movement of the traffic at and around 
Hull, i.e. when it is in the charge of the Hull yard master and 
the shunting engines. He does not, however, as has been 
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explained, give the signalmen orders as to how they shall 
regulate trains once en route. The movement of- trains on 
the running lines until they reach Hull, or in the inverse way 
after they have left the Hull yard, remains under the signal- 
men’s own control. 

We may now describe the staff in the Hull control office, 
and then it will be helpful to comment on one or two features 
of the office equipment other than the telephones and control 
board which we have described already. 

* The supervision of the control office is directly from the 
district superintendent’s office. (This, it may be noted in 
passing, would not be possible unless the control office was in 
close proximity to the superintendent’s own staff.) The chief 
controller is, in fact, the assistant to the superintendent who 
has charge of train working and wagon control and distribu- 
tion. The sectional chiefs in the control office rank therefore 
as assistant controllers, though they are commonly spoken of 
as “ controllers,” Of these there are two in charge of traffic 
movements, one in charge of the running hne and one of the 
Hull shunting locomotives, with one assistant : one in charge 
of traffic stocks, who has two assistants. This number repre- 
sents one shift only, and there are three shifts in the 24 hours, 
as the office is always open. In addition, there are during the 
busiest parts of the day, for one shift only, two controllers who 
make arrangements with the collieries or merchants, one for 
the Hull and Barnsley Railway route via Cudworth, and one 
for the old N.E.R. route via Gascoigne Wood. They also 
between them have an assistant. In a little office adjoining 
are three clerks of the mikebal commercial department, who 
are kept busy answering enquiries from the trading public con- 
cerned ; they have access to aU the control office information, 
which provides them at any moment with a visual synopsis of 
traffic movements, and they act as a sort of buffer between 
those engaged in traffic movement and a constant stream of 
impatient traders who are continuously putting forward 
demands or complaints, some reasonable, some very much the 
reverse. But it may be added here with satisfaction that the 
trading community generally now recognise the efficiency and 

* Siiwe this paragraph was written I understand some considerable re- 

arrangement of stnit ha«! taken placo, «o that the arrangements here described 
do not represent — i ('20 -.i 
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advantage of the new system, and though enquiring traders 
do not get’ all they want in the way of urgent dealing with their 
own particular traffic, they can at least get prompt information 
as to where the traffic is, and generally good reasons for any 
detention to which it may have been subjected. General infor- 
mation about traffic is very much more readily accessible than 
was possible in pre-control days. 

We may epitomise now the functions of these controllers : 
First the controller (arrangements) fixes with each forwarding 
colhery the traffic and the number of wagons which may be 
sent forward ; for this purpose one shift of two men and an 
assistant is sufficient — this is during the colliery management 
day hours. Secondly, the controller (movements) then watches 
the traffic worked forward to Hull, and his colleague who is in 
charge of the Hull pilots and shunting then takes it in hand 
until it is safely at destination in the ship’s hold or bunker 
hatches. Thirdly, come the controllers (stocks), who have 
charge of all the traffic waiting or moving about in the Hull 
yards — east and west respectively — and it is their function to 
supply any wagon of coal as it is asked for by their colleagues, 
to deal with empty wagons and generally to distribute the 
traffic of which they are expected practically to keep a con- 
tinuous census in accordance with the due destination of 
each wagon. 

It should here be noted that not only is every specific wagon 
according to its identity number kept track of and moved 
about as ordered by control, but the latter knows also the 
contents of every wagon of coal, what colliery it is from, at 
whose order it is standing, and what is its destination. 

When properly understood, it presents a very pretty piece 
of organisation machinery to the onlooker, who may see as he 
stands in the office every train between the collieries and 
Hull, all the many shunting engines (probably when in full 
work never less than twenty-five at work at once in the Hull 
yards) moving their wagons hither and thither, and many 
series of cards or blank forms constantly changing, but 
through which at any moment the whereabouts of any con- 
signment of coal may be identified and dealt with. 

Needless to say, the forms and returns which^ convey 
information to the several controllers in charge are varied and 
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many, althongli we propose to illustrate with but one series, 
i.e. that dealing with coal on the way from collieries to Hull, 
reproducing two of the forms involved in this particular 
operation. 

The s.s. Mesopotamia^ let us say, has ordered 700 tons of 
coal from Colliery A.B., 300 tons from Colliery C.D., and 500 
tons from Colliery E.E., and she is expected in dock on July 1st, 
a week after the order for coal has been placed. The controller 
(stocks section) receives a copy of the order for coal, and as 
the vessel is not ready for its load, he files ” the order to await 
attention when the vessel arrives, the commercial clerks in 
the control office having first card-indexed the order and the 
particulars it includes. In due time the s.s. Mesopotamia is 
reported by the dock superintendent as now entering, and 
immediately a shipping order ” form for vessel Mesopotamia 
is made out and placed on a rack in a conspicuous position in 
the office ; this rack really contains the orders for all coal that 
is in process of conveyance, and the requirements of every 
vessel berthed can be obtained from the same documents. 

It constitutes a sort of frontier line between the commercial 
and operating departments : for it represents traffic under 
conveyance, and it is the working foundation for the controller 
in the movement of trains, and at any moment the commercial 
clerks who have to answer merchants’ or traders’ enquiries can 
consult the documents here displayed in due order and obtain 
such information as they need. The documents here referred to 
consist principally of two ; the Shipping order, ’’and that setting 

out '' Coal required at Dock ” at specific times during 

each day. These forms are set out in Appendices II and III. 

There is also a form on which is recorded in connection, with 
each large order for shipment the precise position of each 
wagon supplied to the order either at colliery, or on the road, 

and if so where located ; or awaiting its turn at HuU at 

sidings. This form is being constantly altered to keep it true to 
current time. By the tabulating of this information, if any 
detail as to the precise position on the line of any wagon or 
wagons of a specific shipment order is needed, it can be ascer- 
tained at once by a reference to the control board. 

As' we appreciate the function of these two returns or 
forms we obtain an interesting presentation of the whole 
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function, of traffic control. But when it is pointed out that 
the order ‘forms on hand at any one moment may run into 
100 or 120 or more, and that the information is continually 
changing with the movement of traffic, some idea of the 
extensive nature of the work involved to keep everything up 
to date may be realised. 

So far we have been emphasising that the Hull control 
office is primarily for the purpose of traffic control, but various 
train-working arrangements have also been allotted to the 
office. The controller arranges, for instance, the supply of 
engines' and men required to work additional trains from 
the colheries. It is also his function to watch the hours 
of the trainmen, and to assist in the arrangements for relieving 
men when necessary. These functions are, perhaps, in the 
nature of train arrangement rather than train control, if 
by control we keep in mind the manipulation of trains along 
the railway running tracks. 

At every control office, whether of trains or of traffic, there 
is found convenient machinery for taking stock of wagons 
at the concentrating points or stations, and at Hull amongst 
other returns that are required daily are : (1) a series of 
returns every morning showing the stocks of coal required at 
each of the docks during the day, (2) the loads of traffic on 
hand at the various yards requiring to be lifted during the day. 
The latter return is required every morning and every afternoon. 

Then at nine o’clock every morning the controller is required 
to ascertain from the yard masters particulars of the loading 
of goods wagons at all points at 8 a.m., so as to find out if there 
is any deficiency in wagon supply. Also to communicate with 
the wagon control office as to surpluses or shortages, for the 
general function of wagon control at Huh, as at other points 
on the L. & N.E. Railway, is carried out in a quite separate 
office under the local superintendent. 

In order to gauge the position about wagons the controller 
requires to know what empty wagons may be on their way, 
and, therefore, at 8 a.m. and 2 p.m. information is received 
from aU junction points setting out what empty wagons are on 
the way to Hull. 

As regards mineral wagons the census is required to be 
taken at nine o’clock every morning and four o’clock in the 
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afternooiij and again at midnight, so that particulars may be 
supplied to the controller, who will then take the "necessary 
steps to arrange engine power to get any empties on hand back 
to Gascoigne Wood, the collecting point for empty wagons 
on their way to South or West Yorkshire. 

We may finish this description of the Hull control office by 
setting out the main object of this control in the words of the 
official instructions. Its aim as described is to improve the 
working of freight traffic and to avoid congestion and delay by : 

1. Regulating the arrival and departure of freight 
trains. 

2. Securing better loading of engines and reducing 
light running, by having all the information of train 
running and of traffic for removal concentrated at one 
place. 

3. Regulating and keeping as near normal as possible 
the hours of duty of trainmen. 

4. Providing rehable information regarding the handling 
of freight traffic. 

It is particularly important to note also the instruction 
that it is not intended that yard masters or others should be 
relieved of any duties or responsibilities in connection with 
the regular working of booked or programmed trains, especially 
in view of what is set out on the general question of responsi- 
bility in a later part of this volume. On the other hand, 
yard masters, station masters, and other staffs generally, who 
are associated with traffic working, are called upon to co-operate 
with the control office to the fullest extent and to render all 
possible assistance. 


Maik Line Control 
London & North Eastern Railway 

At the beginning of 1923 the L. & N.E. Railway brought 
into operation a main line control system operated from the 
central office at York under which the whole of the main line 
railway as between Doncaster and Newcastle was brought 
under telephonic train control. This is the most extensive 
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system on the L. & N.E. Railway, and covers 112 miles in the 
very centre of the system, and comprises a section more dense 
with traffic than any other in the north-east of England. 

The main object of this main line central control was to 
give better oversight over the working of trains on the main 
East Coast line (passenger and goods), with a view to getting 
them to run more punctually and expeditiously, and to provide 
a central office in which information as to trains and traffic 
working could be centralised and readily made use of or 
supplied to any officers who required it for traffic or train 
working purposes. 

The main features in equipment of this control office are ; 
(1) a geographical board, vertical in position, which has the 
whole of the running lines under control set out, whilst below 
this board is a long table equipped with three telephonic switch- 
boards each representing a section of the line. These three 
control sections are as follows, and the sub-section set out under 
each represent a division of line given effect to on the control 
board. Of these there are eight, i.e. : 

DoisrcASTEB — ^Y oek : Shaftholme Junction — Selby ; Sel- 
by — ^York. York — ^Darlikoton : York — ^Thirsk ; Thirsk 
— ^Northallerton ; Northallerton — ^Darlington. Darlikg- 
TOK — ^Newcastle : Darlington — ^Ferryhill ; Perryhill — 
Durham ; Durham — Newcastle. 

Then at one end of the office there are two controllers 
whose main business is to receive information about traffic 
from the different marshalling yards and forwarding points, 
and to consider and consult the superintendent as necessary 
with regard to the making up of trains. 

The above two main divisions between the controllers in 
the office having charge over running hnes and yards respec- 
tively may be taken as representing train working and traffic 
control separately. 

At the train control board tables there are three assistant 
controllers, each of them having one of the telephone exchanges, 
so that there are five assistant controllers in all at work : 
two dealing with traffic and mainly in consultation with the 
marshalling yards, and three dealing with trains and always 
in direct consultation with station masters or signal cabins. 
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Then there comes the special feature of the York control 
office, which is an ingenious contrivance, and somewhat novel, 
a moving belt or rather set of belts driven by electric clock 
mechanism which form part of the equipment of the control* 
board. These moving belts are controlled on parallel lines, each 
one at a different rate, the rates representing speeds varying on 
an average from 15 up to about 50 miles per hour, the ticket 
for each individual train being fixed on the belt that 
corresponds with its speed. Eor instance, an East Coast 
express train coming within the area at Doncaster would be 
fixed on the fastest line, and would be continuously moving 
along the line, passing the various stations shown on the board 
in the background, corresponding with the actual facts of its 
running. The advantage of the moving belts is that the trains 
are themselves actually moving along continuously instead of 
having to be pegged forward by the controller as each one 
passes a control point. When the main line express gets to York 
and is timed to wait 10 minutes there, the ticket is taken off the 
belt and hung up on the board at the York indication, being 
replaced on the belt when the train starts away again, infor- 
mation being received by the controller immediately by tele- 
phone. It is found for all practical purposes that the five speeds 
graded at 15, 25, 35, 45, and 55 miles respectively give a 
sufficient range to meet the requirements as they exist in fact. 
The train tally is, of course, fixed upon the belt that is moving at 
a rate representing the speed (average) of the train it stands for. 

The mechanism under which the five belts which reflect the 
train speeds is actuated consists of a clockwork arrangement 
actuated by electric current, and having five different-sized 
pulleys attached to give the belt speeds as has been described, 
the driving arrangement being behind the board. A picture 
of the pulley mechanism which regulates the five speed belts 
is given in Fig. 13, and the five belts upon the board will 
be recognised in Fig. 14. In front of each of the control 
operators is a clock, the clocks in the control room being 
synchronised by a master clock. 

When the writer visited the office he had travelled from 
London by the ten o’clock train due at York at 1,45 p.m. 
Visiting the control office 20 minutes after arrival, the train 
was already 12 minutes on it§, i|ay, northward, and was half- 




Fig. 13 , — York Control Office : Pulley Mechanism which regulates 
THE Five Speed Belts. 
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way betw.een Beningbrongh and Tollerton stations, 8 miles 
north of York. The record on the train sheet showed that 
this train had arrived 2 minutes late at York, and left for the 
North also 2 minutes late. This train sheet gave the complete 
record of the train’s load and performance since it left King’s 
Cross. This sheet we will now describe. 

One function carried out in the York office is that of recording 
main line passenger trains. Every principal main line train 
is recorded on a train running sheet which the controller keeps 
in front of him and enters up as the train is running, so that at 
the end of each day he has a record of the running of the trains 
showing to time,” or minutes late ” at each station at which 
it is booked to stop, and the make-up of each train, i.e. the 
number of carriages at each section of its journey. The forms on 
which these records are made up are given in Appendix IV. 
The principal freight trains on the' main line are also recorded 
on similar sheets as the trains pass the various points 
(Appendix V). 

This recording of trains in the central office is of great 
advantage. It saves the necessity of subsequent looking 
through of the guards’ journals, and at a later period of inquiry 
as to the meaning of detention. All this train running work 
may now be done in the control office currently with the 
working of the trains. 

Three illustrations are given showing the interior of the 
York control office : Fig. 14 (page 127) illustrates the main 
control board with its five moving belts (up and dowm re- 
spectively), the line and various stations en route, and the 
chairs and telephone instruments used by the assistant con- 
trollers, Fig. 15 (page 128) shows on a rather larger scale a 
section of the board representing York and the hues to the 
immediate north and south. 

Fig. 16 (page 129) shows the section of the office allocated to 
the traffic controllers, who are in constant telephonic communi- 
cation with the foremen of the various shunting yards. 

» It will be noticed that at the frontier point at each of the 
eight sub-sections there is a gap on the control board w^hich 
indicates that here is a terminal or intermediate station at 
which a train may stop at the station or in the sidings These 
frontier points are at Selby, York, Thirsk, Northallerton, 
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Diu’lingion, Ferryhill, and Durham, and when, as is the case 
with most goods trains, the train leaves the running lines and 
enters the siding, the token is taken off the line and hung up 
on peg hooks provided on the board at the station in question. 
A glance at the board always shows, therefore, whether a train 
is running on the main line or is in the station siding. Moreover, 
the controller keeps a careful eye on the time occupied at each 
station to see whether a goods engine is being detained in the 
goods yard sidings longer than it should be, and if it is he 
immediately enquires the reason why. 

When a train gets out of course and cannot leave its station 
at booked time, it is kept back until an appropriate path can 
be arranged clear of other trains, and this path is determined 
by reference to a train diagram showing the trains running 
daily on each section which is on the same lines as described 
in connection with the L. M. & S. control office at Derby 
(Appendix VII, facing page 248). 

We have described the train record and train running 
supervision functions carried out in the control office. In 
addition to these main functions the control office is changed 
with the duty of relief of the trainmen when necessary, and of 
seeing that they do not work longer hours than they should. 
The control office has not as yet, at any rate, brought under 
its supervision the recording of the weights of trains, nor is it 
charged With any responsibility in connection with the distri- 
bution of carriages or w’agons. These functions on the 
L. & N.E. Railwaj^ are carried out in separate offices, known 
as the carriage control office and the wagon control office 
respectively, and in these two offices the supervision of carriage 
and wagon stock distribution is vested independently of the 
train control office, as explained later. 

On the other hand, the fact that the two assistant con- 
trollers who deal with traffic, indicated on page 125 as con- 
trollihg the traffic, and known as traffic controllers, are located 
in the control office, indicates that much of the responsibility 
of supervision of the marshalling yards is shared by the con- 
trollers, and to this extent the yard masters or yard foremen 
in the respective yards are assisted. They are in constant 
consultation with the traffic controllers, whilst the principle is 
recognised of leaving with the men on the sj)ot, i.e. the yard 
foremen, as much responsibihty as possible. 




*York Train Control Board showing Section oe Board, in Vicinity op York, 



Fig. 16. — York Main Line Control Office i Traffic Controllers’ Desks. 
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It may be well at this point to illustrate how the question 
of responsilbihty works as affecting the signalmen. This is a 
point that has several times been referred to. and will be 
again, as it is of prime importance. A signalman, say half- 
way between Darlington and Northallerton, has a goods train 
running on an independent line, and if a main line passenger 
train which occupies the rails required by the goods train going 
south is running 15 minutes late, he is not quite sure whether 
it w'ould be right, having regard to the narrow margin, to allow 
the goods train to go on to its next stage, Northallerton. 
If there were no controller to consult, he would not take the 
risk, but would hold the goods train back, causing further 
delay to it and contingent trains. With the control office in 
existence, the signalman will consult the controller, who, with 
his greater knowledge of the whole system, will most likely 
be prepared to take the risk and authorise the signalman to 
despatch the train. The controller will take the responsibility 
instead of the signalman, but he does it with much greater 
knowledge of general arrangements and train running. It 
would seem clear from this that on the aggregate of the day’s 
working many trains are worked forward a stage under con- 
trol ” responsibility which in the old pre-control days would 
have had to be held up because the margin for clearance was 
not considered sufficient. This no doubt is the real fact. 



CHAPTER XI 


THE OLD LANCASHIRE AND YORKSHIRE 
RAILWAY METHOD 

It is proposed in this chapter to describe the arrangements 
adopted and the methods employed at the control office at 
Victoria Station, Manchester, in connection with what used to 
be the Lancashire & Yorkshire Railway system (now a section 
of the London Midland & Scottish Railway system). 

We have already described in some detail the arrangement 
put into operation in the Middlesbrough and Hull districts of 
the L. & N.E. Railway for the control of the freight trains 
in those areas of dense freight-train working, as well as the 
main line train control on the East Coast route to Scotland. 
The Lancashire & Yorkshire Company as from August 1915 
adopted a central telephone control office for their freight 
trains at Manchester, which was soon extended over the whole 
of their railway system, stretching from Liverpool in the 
west as far as Goole at the eastern side of their territory, and 
from Hellifield in the north to Warrington in the south. 

The most conspicuous feature of this L. & Y. control was 
probably, and still remains, the excellent control board ; and 
the main aim as defined was (1) to work the freight traffic 
of the Lancashire & Yorkshire system in as economical a 
manner as possible, that is with the lowest expenditure of 
engine power, and (2) to provide an efficient means of keeping 
the trainmen’s hours within proper limits. This is much the 
same, as we shall see subsequently, as was the aim of the old 
Midland Railway when they commenced to work a ''control” 
system. Various other purposes were served as soon as the 
apparatus was installed, and these will be referred to one by 
one ; but we may first describe the methods and appliances 
adopted* 
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Let us ^describe the apparatus. We have spoken of the 
excellent coMrol board as the most conspicuous feature. The 
importance of an adequate and efScient board will be appre- 
ciated when it is realised that a main principle of the system 
is that no train movement takes place within the control area 
(that is the running lines of the L. & Y. Company’s system) 
except with the controller’s authority, and therefore he needs 
some means of visualising hour by hour the trains under 
control. 

The provision of a control board for the whole area of the 
L. & Y. system is a different matter from the installation of 
such a board as that in the Middlesbrough area, where the 
distance covered is about 35 miles from east to west. The 
L. & Y, control board is as described below. A circular 
room having been built for the purpose of containing the staff 
and equipment, the inside wall was divided into seventeen 
sections, each section representing one control district of the 
L. & Y. Railway system. It was not divided upon any fixed 
number of miles per section, or with any arbitrary or mathe- 
matical precision. Regard was necessarily had to the varying 
character of the districts : a district of light traffic like that 
between Colne and Hellifield is very different from the Liverpool 
and Manchester area ; and where there are a number of mar- 
shalling yards the questions of control arising are very different 
from those of a straight run of main hnes free from concen- 
trating points. 

Each of the sectional maps or boards would comprise, say, 
from 50 to 150 miles of running road, and at the busiest time 
of day on each section there might be up to fifty or sixty 
trains or engines working at one time. 

The accompanying illustrations show two sections of the 
control board maps on the wall, Fig. 17 showing No, 4 sectional 
area (Wigan district). It has been pointed out that there are 
seventeen of these sectional maps round the circumference 
of the room. It will be noted in the pictures that there is 
an upper wall map, above the dado, as well as the lower 
section-map. The upper map is a combined map bringing 
together the whole of the sectional areas into one. This ^^11 
be explained at a later stage. Fig. 18 shows the upper wall 
combined map and the chief controller’s desk. 
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On the sectional boards or maps are marked every running 
line, and every independent or running relief siding, every 
station and signal-box, every marshalling yard with its sidings, 
and every engine running shed. Every moving train or 
engine in the area is under control ; it is therefore essential 
that the area be clearly defined. Each train or engine is 
represented whilst '' in traffic ’’ by a peg or token on the 
board so as to be visually under the supervision of the con- 
troller. It is laid down in the regulations that no train move- 
ments within the area are to he made without the instruction or 
permission of the controller. 

The main instrument of the control installation is an 
efficient telephone system : for any large area of control over 
running trains a satisfactory system of telephone communica^ 
tion is essential. The only reliable method is to have inde- 
pendent telephone circuits allocated entirely to the control 
supervision ; and this telephone system should provide two 
separate circuits, one for direct communication with local 
control points in the current working of trains, and a second 
to give direct communication between aU the district con- 
trollers and headquarters for purposes of conference or general 
communication with the centre. 

In the Victoria Station (Manchester) control arrangements 
each of the seventeen districts has a separate telephone circuit 
with its exchange or switchboard at a table in front of the 
control map, and at which the controller in charge sits. This 
gentleman, the controller of the district, is therefore in 
constant communication with the men on the spot where 
the trains are running, and as each train passes the local 
control station — ^usually a signal-box — ^the peg or token is 
moved to its corresponding position on the map. When a 
train passes out of one area and into the next, the peg is taken 
off the board and a similar peg is fixed in the adjoining control 
board, the operator in charge of the latter taking up the 
responsibility for further watching the train and pegging 
forward its progress as he receives news of its travel by stages 
from the local control points. 

^We are dealing, it must be remembered, with freight 
trains — a coal train, it may be, from the Pontefract (West 
Yorkshire) neighbourhood required at Liverpool by a specified 
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time ; or a stopping goods train for local service between 
Manchester and Rochdale. In the former case the controller 
has to keep watch upon the working of the train to secure its 
passage over the route as nearly to the arranged time as is 
possible/ taking care that it causes no detention to passenger 
trains on the one hand, and on the other that every possible 
margin between passenger trains is taken full advantage of-, 

In the case of a local service train as between Manchester 
and Rochdale, a goods train will have much attaching and 
detaching of wagons to do at each point of call, including calls 
it may be at two or three private factory sidings. 

These wayside stoppages involving shunting of wagons are 
the occasions where in goods train working so much time is 
apt to be lost from a great variety of causes : it is under these 
circumstances that so much depends upon the smartness and 
ability of the driver in charge. And it is a new feature in 
modern goods train working for the trainmen (enginemen and 
guards) to have to realise that the eye of the supervisor is always 
upon them, never mind how far they may he from a station or 
from their home base. It is equally a terror to the slack or 
careless servant and a matter of encouragement to the efficient 
and loyal ones. 

This watching of the time taken by goods trains in the per- 
formance of their station and shunting work may be reckoned 
as one of the principal duties of the controller in direct train 
supervision.* If there is an extra amount of work to do 
at a station on any occasion, and the train takes 10 or 20 
minutes longer than its scheduled time, it is manifest that it 
cannot maintain its normal running hours on the main hne, 
and the controller will then be concerned with securing for it 
the best running '' path ” to its next stopping place. 

We have spoken of a train on the board as a peg or a token. 
But the controller needs to know something more about the 
train than the simple fact that it is a train. Is it a goods 
or coal train ? What sort of a load ? Who is in charge ? 

Whilst a system of colouring of the pegs or the shape 
of them (round, square, diamond, etc.) provides a simple 
indication as to certain differences, e.g. a fast or a slow, a goods 
or mineral train, the controller needs more information 
than this. So the peg is supplemented by a card or ticket. 
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This ticket can be kept in a special cabinet constructed for the 
purpose and numbered to correspond with the peg, or it can 
actually be fixed with the peg on the control board. As a 
matter of fact, a combination of these two methods is adopted 
at Manchester : each ticket has a margin line of colour to show 
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Fig. 19 . — Samples op Tickets which are used for the Control Board 
TO Indicate the Trains and their Work, Manchester Divisional 
Control Office. 


generally what is the description of train, wliilst the printed 
or written contents of ticket provide for the identity number of 
the train as per Avorking instructions, the class of engine, the 
technical classification of train^ and the points between which 
it i§ working. 

Some of these tickets or control tokens are set out above. 
These small tickets with coloured margins representing the 
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various trains fulfil in the Manchester office the same purpose 
as the tioh^ets or labels which in the Middlesbrough office were 
placed in a clip acting as rider upon the lines of the control 
board. (See Fig. 12, page 112.) It would be well to compare 
the two systems : the tickets shown in Fig. 19 represent 
respectively a bank engine, an ordinary train, a special train, 
a ballast train working in a section, and a pilot engine. 

As each set of trainmen commence the day’s work, their 
names and hour of commencing are telephoned to the control 
office, and a working sheet is there made out of each guard’s 
work, showing the trains he has been working during the day 
with the time occupied upon each. 

A card or ticket in respect of each guard and engine crew is 
handed to the trainmen’s controller in the central office, and 
these cards are sorted in time order, so that as every man’s 
duty attains the completion of an 8 hours’ shift, arrange- 
ments are at once made to relieve him and a new man is 
provided. 

Wherever this system has been installed it has proved 
effective in bringing down the working hours of trainmen to 
normal limits, so that at present there is very little ground for 
complaint on this score. 

Let us now continue the description of the physical arrange- 
ments and staffing of the office. 

Seventeen section controllers (three of which, on account of 
the large size of district, have assistant controllers) sit round 
the room, each with a separate telephone exchange and table, 
and a map of his particular district in front of him. 

In an inner circle of the control office sit the chief con- 
troller, the three deputy chief controllers, a rolling-stock 
controller, a coal-traffic controller, six controllers for guards’ 
and enginemen’s relief, and about three relief controllers (for 
relief of those on holidays or sick leave). There is one man 
in responsible authority over the whole office known as the 
control master. Practically all these men are 8-hour shift 
men, and the numbers given represent one shift, so that 
they must be multiplied by three to get the full strength of 
the office. 

The control master, or chief controller, is a highly efficient 
official, whose main duty is to watch the working of the whole 
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mechanism and be prepared to advise what should be done 
under any circumstances of difficulty or emergency/ 

Reference has already been made (page 131) to the map 
on the upper walls of this circular room. This is a combined 
map of the seventeen sectional maps, and so comprises the 
whole area of the Lancashire & Yorkshire system. It is most 
ingeniously arranged, and at every local control point in 
the area a coloured light flashes whenever a train is in that 
particular local section. It is automatic in its working, and 
being a replica of the district control maps is so arranged that 
as a train is pegged forward on the sectional board it auto- 
matically actuates the light on the combined board. These 
lights are of five colours : 

A red light indicates a train on the down line. 

A white light indicates a train on the up line. 

A purple light indicates a train on the up loops. 

An amber light indicates a train on the down loops. 

A green hght indicates a train on the sidings. 

So by this automatic mechanism the large comprehensive 
board indicates by these miniature coloured electric Lights the 
position of every goods train working at any moment on the 
whole L. & Y. system. It is a visual geographical epitome of 
all the trains on the system under control. 

As already stated, the L. & Y. system of train control at 
Victoria does not deal with passenger trains. It is a goods 
train control scheme, and as such very efficient. 

In considering the function of central train telephone 
control, it is a matter of much importance to keep clearly in 
mind the following separate functions which are often relegated 
ta or assumed by the control office when established : 

(а) Supervision of goods train working, 

(б) Control or regulation of trainmen’s hours, and 
arrangement of relief as necessary. 

(c) Distribution and control of goods wagon stock. 

(d) Supervision of passenger train working. 

(e) Distribution and control of passenger carriages and 
stock. 
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(/) Allocation and control of guards’ vans. 

Control and distribution of locomotive power. 

{h) Working in marshalling yards and allocation of 
shunting sidings. 

(i) Recording of goods train working. 

(j) Recording of passenger train working. 

A central scheme of telephone control may combine all the 
above, or any one of the functions, or any combination of 
them ; and in accordance with the functions contemplated or 
arranged for the office must the particular organisation be 
» adapted. 

The organisation and arrangement of duties in the general 
and district superintendent’s ofl&ces are likely to be largely 
affected also. 

It will be suitable here to take the specific functions 
above named and consider in each case the extent to which 
— ^if at all — they have been assumed by the control staff in the 
Manchester office. We have seen that in the case of the 
first two items {a) supervision of goods train working, and 
(6) control and regulation of trainmen’s hours, they have 
been adopted as the principal work of the control office ; 
these, indeed, are the functions generally understood to con- 
stitute the main raison d'&>re of any central control office. 

The placing of these duties under a controller takes away a 
large porticm of the pre-existing work of the '' trains section ” 
of the superintendent’s office, and in a case of this kind it will 
usually be found desirable to transfer and employ some of the 
train clerks to the new office. 

(c) Distribution and Control of Goods Wagon Stock . — ^This 
subject and the general question of control of wagons is dealt 
with in Chapter XVI, and as we realise the very complete 
organisation that exists and has for long existed for the dis- 
tribution of the wagon stock of each company, it will be 
understood that a very heavy additional responsibility is 
imposed upon the control office if and when it takes up 
this additional function. 

In the Manchester (Victoria) office the wagon control func- 
tion is combined with that of train control, and given eflfebt to 
by the same system of telephone wires ; the controllers of each 
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district at certain fixed times of the day ascertain the position 
of the district as regards wagons, with a view to„ fixing the 
needs of to-morrow. The principal daily census is taken at 
4 p.m., when every district controller receives a telephonic 
report of the number of wagons on hand at each station, the 
number of spare vehicles, and the number required for to- 
morrow’s traffic. The returns so ascertained from each 
district are transmitted to the wagon controller in the central 
office, whose work is a section of the general control office, 
and all adjustments as between district and district are given 
effect to by him ; and the surpluses in the district are at once 
collected and removed to such other points or stations as are 
in need of supplies. 

The fact that these daily adjustments and allocations of 
empty wagons are made by the same authority, or at least 
in the same office, that has the responsibility for the train 
movements on the line is of great advantage, for the empty 
wagon movement can at once be given effect to by those who 
understand how to get the distribution made in the most 
economical and expeditious manner and by machinery which 
is in constant contact with the various stations whose needs 
are to be supplied. 

The rolling stock controllers are on duty regularly from 
6 a.m. to 10 p.m., working in two shifts. 

{d) Supervision of Passenger Train Working. — ^Passenger 
trains are not brought under control at Manchester control 
office in any sense such as obtains with goods trains, or as 
main line trains are supervised from Derby. They are not 
pegged up on the control boards. They run in accordance 
with the published time-tables, and their occupancy of the 
main lines in accordance with scheduled timings is the ground- 
work of all control manipulation of goods and other trains. 
The latter have to be dovetailed without prejudicing the 
former. 

As a matter of fact, the control office and apparatus at 
Victoria is used by the superintendent for obtaining his records 
of the daily running of some of the principal L. & Y. trains ; 
this is explained later under the heading of Recording of 
Trafn Running.” 

(e) Control of Passenger Carriage Stock. — ^The distribution 
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of extra carriages, saloons, horse-boxes, and carriage trucks, 
and otheV vehicles for passenger train working, is also arranged 
in the control office under the supervision of a passenger 
rolling stock controller. The organisation of this control of 
carriage stock will be described in the next chapter in connec- 
tion with the Derby office control, and it seems unnecessary to 
describe it in further detail here, as the methods are quite 
similar. 

The complete organisation for the daily allocation of 
wagons and carriages for a large railway system is specially 
dealt with in Chapter XVI. Whilst appreciation of the 
complexity of carriage and wagon control under arrangements 
as there set out serves to emphasise the additional heavy 
responsibihty that is thrown upon the chief of the control 
office as soon as rolling stock control is added to his other 
duties, yet at the same time the arrangements at Manchester 
(Victoria) and at Derby appear to show that advantages of no 
small order do, in fact, accrue from a combination of the func- 
tions with train control under efficient supervisors. 

(/) Allocation and Goyitrol of Guards' Vans. — The distribu- 
tion of goods and mineral brake vans is in charge of the Man- 
chester control office. The guard’s van, like the engine, is so 
integral a part of train working that whenever central control 
has been adopted it has carried with it the supervision and 
regulation of the supply of guards’ vans. 

Twice *a day, viz. at 7 a.m. and 5 p.m., a report from all 
stations concerned is received by control giving particulars of 
brake vans on hand, and the controller then takes in hand 
such adjustment as may be necessary to bring the vans to the 
places where they are wanted for subsequent working. 

{g) Control and Distribution of Locomotive Power, — A very 
full control over locomotive engines is essential for any satis- 
factory train control system. A controller must be able to 
order out an additional engine whenever required : and when 
a set of enginemen have completed their 8 hours, the controller 
must have authority to send them home and replace them with 
a fresh set of men. The organisation in the Manchester office 
is in this wise. There is in the office a locomotive controller 
who is always available for consultation in case of anything 
being wrong with a locomotive whilst at work. He is com 
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suited on all questions afiecting the mechanical side, or on 
any question of reducing or increasing the engines 'at work. 
As an additional engine is found necessary, the deputy chief 
controller on duty at the time signs an order upon the loco- 
motive department to send out a fresh engine. 

The total engine supply on the old L. & Y. area is, 
apart from engines under repairs, at the call of the traffic 
department as required ; but a check upon the number of 
extra engines ordered out is kept by means of a return from 
the Ordering of Engines ” book, which is carefully examined 
day by day, or as found desirable by the head of the 
department. 

{h) Working and Control of Marshalling Yards , — ^Whether 
the control ofBce should have any direct jurisdiction over the 
working of marshalling yards or not is, and is perhaps likely to 
remain, a matter of some controversy. It must very much 
depend upon the degree of authority vested in the controller 
by the general superintendent. 

If the controller of a sectional control office is given a 
position in any respect like a district superintendent with the 
authority of a district operating officer (though this was not 
the case under the L. & Y. regime), he will require to bring 
the marshalling yards under direct supervision. If the 
control office staff is, as in most cases, simply a train run- 
ning supervising office, it will not need to undertake direct 
supervision over the yards. It does not do so in the case of 
the Manchester office ; here, when a train enters a marshalling 
yard, its token or ticket comes off the control board, and for 
the time being the train is under the entire direction of the 
yard master in charge. It is again brought on to the board 
on the resumption of its journey. 

In some control offices, as e.g. at York, provision is specific- 
ally made for trains when shunting at a marshalling yard and 
for the time being out of control to be watched or controlled 
by an assistant controller, whose one function is to keep in 
touch with the traffic and circumstances of the marshalling 
yards. See page 128. 

Although the prime responsibility of yard worldng remains 
with the yard master or foreman on the ground, and the 
superintendent will look to him for the most efficient and 
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advantageous utiUsation of the several yard sidings, the 
controller *takes a continuous and sympathetic interest in the 
arrangements of the yard, and is ever ready to make helpful 
suggestions, as he is from the nature of his train supervision 
constantly kept aware of the general condition of the yard 
working, and knows whether it is getting congested, and very 
often knows also the best way of obtaining relief by some 
rearrangement of shunting or making up of trains. 

The relationship between the busy marshalling yards and 
the control office has been dealt with in considerable detail in 
connection with the L. & N.E. Railway control at York 
(Chapter X) and in the chapter upon ‘"Responsibility.” 

(i) Recording of Goods Train Running , — The recording of 
train running is really a sequel to and the counterpart of the 
general supervision of train working — the first function of any 
control office. Full particulars as to time of arrival and 
departure, and of wagons attached and detached with load in 
tons or in wagons wherever practicable, are transmitted by 
’phone from each station and control point ; and all these 
particulars are immediately entered upon forms provided for 
the purpose. So the control office of the superintendent comes 
by this method into possession, currently with the working, of 
all the information, and more, which the previous “ trains 
offices ” tabulated from the guards’ journals at the end of 
each week or month as the case might be. 

(j) Recording of Passenger Train Running , — ^Although 
passenger trains are not dealt with on the control boards, their 
running can easily be watched when necessary, and indeed 
must be watched for goods train working purposes. So it is 
found of advantage to use the control office machinery for the 
purpose of obtaining records of the running of all principal 
passenger trains. 

Two of the forms used for passenger and goods train running 
records are set out on page 142, and signalmen have instructions 
to transmit to the control office all the running times and any 
other necessary particulars to enable these forms to be properly 
filled up. 

The blank return is in the form of a card, and the control 
office is supplied with these cards daily for each train in respect 
of which the superintendent requires his records. At the end 
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Fig. 20. — Copy of BlAjNb: Fobms on which Thain Running (Arhivals ani> Departures) is recorded, in the Case of 
Trains beaut with in the Divisional Control Office, Manchester. 

(a) Passenger Trains. (6) Freight Trains. 
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of each day these cards are collected and sent in to the superin- 
tendent, 4hd from these daily records he can review the 
running for each month or shorter period as he thinks fit. 

‘The mere description of this process seems on the face of it 
to carry with it a suggestion as to whether these returns may not 
be deemed to supersede much of the work now incurred in 
filling up the guard’s journal — ^to suggest, indeed, the possibility 
in the future of abolition of guards’ journals in their present 
form. 



CHAPTEE XII 


THE LONDON, MIDLAND AND SCOTTISH 
RAILWAY CENTRAL CONTROL AT DERBY 

It is to the London, Midland and Scottish Railway that we 
must give the main credit for the extension and consolidation 
of a central control system of train working over a large area. 
We have referred (page 97) to the comparatively small begin- 
nings of telephone control on the Midland Railway w^hen 
Mr. Cecil Paget, as superintendent, fixed up his first office and 
apparatus to regulate and control the goods and mineral 
trains in the Masboro’ area. At Masboro’ as a centre in 
July 1907 the despatch of the coal trains from the collieries 
and the staging of them from point to point on their way 
south towards London, or on their way to Hull and Grimsby 
for shipment, were carefully regulated. Colliery owners were 
no longer allowed to send forward their trains of coal on to 
the railway system until it was known that the vessel they 
were to be shipped into was ready to receive the cargo ; nor 
was any train of coal or goods received on to the line from a 
colliery siding except at times when it was known that a clear 
path through to destination could be arranged : the result 
was the restoration of comparative order where there had been 
for some years much of haphazard working leading to most 
serious congestion and inordinately long hours of duty for 
the trainmen. 

The main factor in this new venture was an efficient system 
of telephones between the supervision office and the signalmen. 
It was with the aim of reducing the men’s long-hour shifts 
that this complex question was vigorously attacked, and the 
main function of the Masboro’ office when first opened was 
that of providing relief sets of trainmen to take the places 
of those who had worked a normal shift (then 9 or 10 hours) 
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in connection with the mineral train working in South York- 
shire, Derbyshire, and Nottinghamshire. The new Mashoro^ 
oflftce thus became a relief office for keeping down the hours 
of the men : by means of a series of cards containing the 
requisite particulars as to each man’s work, time of starting 
duty, when and where rehef was likely to be required, to be 
filled up by the men concerned, and as soon as filled up trans- 
mitted to the Masboro’ office ; that ofl&ce watched the men’s 
hours and made the necessary relief arrangements, and it did 
this with such effect that the district it controlled from being 
the one most notorious for long hours for the men became 
the most favoured district from the point of view of hours 
W’orked. 

It is interesting to note that at the very inception of the 
control arrangements this point of keeping the men’s hours 
within reasonable limits, which has always seemed to present 
such difficulties, and which has all along retained a central 
position in control arrangements, found its solution. The 
telephone system, however, which was at first provided for 
train-crew relief purposes, came in very advantageously for 
use in the general manipulation and supervision of goods and 
mineral trains ; and in 1908 a very considerable extension 
of the telephone circuits was planned for the purpose of more 
efficient train control. During that year the whole of the main 
lines on the Midland between Normanton on the north and 
Trent sidings on the south were brought under one telephone 
control, with district or sectional control points at Cudworth, 
Masboro’, Staveley, Westhouses, and Toton. A diagram 
of this section of line — ^the first extensive control section on 
the Midland — is given on page 146. This diagram very well 
illustrates how the reporting or local control points are dis- 
tributed all along the route of the controlled area. The full 
value and utility of the new arrangements were only appreciated 
after some experience of the working had been gained, and 
indeed there were many lugubrious predictions as the new 
system was undergoing preparation that it would prove a vast 
white elephant ; but those who undertake to pioneer are always 
brought up against this class of sceptical comment, and Imow 
how to treat it. Sufficient to say that official records state that 
whereas in the first half of 1907 there were 24,000 cases of 
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unreasonably long hours on the part of trainmen, the number 
had been routed to nil during the same period 0 / 1911, when 
the new relief machinery had been extended over practically 
the whole line. 

Not only were the trainmen’s relief arrangements so vastly 
improved, but also the general train working supervision — ^so 
much so that very shortly after this more limited experience 
the Midland directors agreed to extend the control arrangements 
over the whole system ; and the Midland Railway then became 
divided into twenty-five districts for train working and 
‘‘ control ” supervision * Each of these districts has its own 
control office with an effective telephone system and exchange. 

One of the district control offices must first be described, 
to be followed later with a description of the central office 
at Derby. The principle of the Midland arrangement is to have 
the sectional controller in the district office in the centre of the 
actual traffic of the district, in contradistinction to the Man- 
chester (Victoria) arrangement, where all the section controllers 
and boards are concentrated in the one central office. 

Let us take the Masboro’ control office as a sample of one 
of the twenty-five district or sectional control points on the 
Midland system. An illustration of the building in its exterior 
aspect is shown in Fig. 22. It is situated only a very short 
distance away from Masboro’ station in the triangle where 
the line to Grimesthorpe and Sheffield branches off from the 
line from York and Masboro’ to Staveley and south. The 
main control office being upstairs and well provided with 
window lights commands a good view of the railway lines and 
traffic all round. 

On entering the office, an interior view of which is shown 
in Fig 23, an animated scene of some half-dozen officials 
busy receiving and answering telephone messages, recording 
information received, and arranging or moving about little 
paper tickets upon a special control board erected against the 
wall, presents itself. 

There are seventeen telephones in the room giving direct 
access (1) to Derby, (2) the various reporting points in the 

♦ These districts have been slightly modified as the result of the 1923 
amalgamations of railway systems, but in essence the district control areas 
remain the same. 
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Masboro’ district, and (3) by means of a special switch at 
Derby to some 160 stations or sidings or signal-boxes. There 
is a special extension into the chief controller’s own room, so 
that he himself can converse directly with any of these points 
as may be necessary. 

Next to the telephones, the control boards (of which there 
are two) are an important portion of the control mechanism ; 
the two boards are necessary for the two sections of line, 
Cudworth to Staveley and Masboro’ to Trent sidings. 

One of these boards, viz. that from Cudworth to Staveley, 
is illustrated in Eig 24. The main part of the board is ruled 
vertically as a time board, the vertical lines representing 
5-minute intervals and the complete series 12 hours, i.e. from 
12 noon to 12 midnight, and the converse. There are two 
columns to the left of the time columns, and three columns 
at the right-hand side, headed respectively : 

Left . — “ Out of area.” “ Traffic waiting to be moved.” 

Bight . — “ Shunting engines,” “ Trip engines shunt- 
ing.” “ Out of area.” 

The horizontal lines represent the principal geographical 
stations along the hne of control, namely : 

Cudworth Station South ; Wath Road Junction ; Mas- 
boro’ Station South ; Masboro’ Sorting Sidings ; Beighton 
Junction, Staveley South. 

The general mode of operation is as follows : As soon as a 
train comes into the control area, say at Cudworth, its counter- 
part token or ticket is hung on to the board at the timp it 
passes Cudworth, and if it is a train which is steadily passing 
through the area into the next section at Staveley, the token 
is moved along the board downwards as it passes each of the 
five points named above according to the information reported, 
and as it passes Staveley the token is again taken off the board. 
If it is a return working train and expected back, the token, 
instead of being filed, will be hung up opposite Staveley outside 
of .the time columns, as it is now “ out of area,” and will be 
placed on the peg in the “ out of area ” column at the right. It 
will be seen in the picture that there are q^uite a number of white 
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cards or tokens in the first, i.e. out of area ” column to the 
left of the.* time board, and these cards indicate trains which 
are expected and have been reported by telephone as on their 
way but are not actually yet in the control area. As soon as 
they come within the area they will be pegged on the board. 

The time board or control board thus presents in visual 
form a graphic representation of all freight trains in movement 
on the main lines of the control area, and it is the business of 
the controller to see that all trains are worked forward as 
expeditiously and economically as possible. 

The controller on the Midland system, be it remembered, 
is responsible not only for the efficient working of trains, but 
also for the economical distribution and working of the locomo- 
tives in the district : he therefore wishes to bring on to 
the control board his shunting engines and the engines 
working short trips or pilot trips. The latter are practically 
shunting engines, but are employed in taking wagons for short 
distances along the main hne between siding and siding or 
shunting yard and other sidings. The recording of these 
shunting engines is provided for by the columns headed Shun- 
ting Engines ’’ or Trip Engines Shunting.’’ Tokens repre- 
senting these engines are hung up in the respective columns or 
vertical lines in the margin when the engines are busy in the 
sidings ; but if they come out on to the main line to work 
wagons forw^d the token corresponding is immediately pegged 
on the main line or time board. Thus the controller has all 
of his engines under his eyes, and knows where they are at any 
moment employed. 

The ticket or token is a small card on which are recorded 
the necessary particulars in regard to the train and its crew. 
These include : 

1. Driver’s name. 4. Time guard signed on. 

2. Time driver signed on. 5. Number of engine. 

3. Guard’s name. 6. Train worked. 

7. Number of wagons hauled. 

The first column to the left of the time board is headed 
Traffic to be moved.” At periodical intervals during the 
day (at Masboro’ every two hours) a report is obtained at 
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the control office from every station or forwarding point of 
traffic waiting to be moved, and with this information before 
him it is the business of the controller to see that any undue 
accumulation is moved forward. 

By this means, then, the controller has before his eye not 
only the trains which are in motion in his area, but also any 
accumulation of traffic awaiting transit. 

We must ask ourselves next : How is the controller guided 
in selecting or determining the times at which a train may 
be sent forward on the main line. All the passenger train 
times are, of course, fixed in published time-tables, and the 
great proportion of goods traffic is also forwarded by trains 
whose times are carefully arranged and printed in the Working 
Time Table ; but as goods and mineral traffic fluctuate so 
largely day by day, there is always a certain proportion of 
traffic to be worked by goods trains as required.’’ It is quite 
clear that it will not do to send these trains out on the running 
lines in any haphazard fashion or at any times except such as 
have been carefully planned so as not to clash with the regular 
booked trains. To meet this difficulty a diagram or train 
running graph is prepared for each of the district areas showing 
in full lines on the graph all the regular trains on the ‘‘fast” 
lines, and in dotted lines all the trains or the “ paths ” where 
no trains are running but which represent times at which any 
additional or special trains could run without delay. Supposing, 
then, a coal train has to be run unexpectedly from' Wath Road 
past Staveley to the south and the traffic is ready at nine 
o’clock, as soon as the controller is aware of the requirement 
he will consult his train times chart and ascertain the next 
available “ path ” to Staveley, which is shown to be, let 
us say, 10.45 ; he will then order out his engine and book the 
train forward at the time named, feeling assured that it can 
get a run through without liability to detention, apart of 
course from unexpected causes. 

The chart of train times and paths in a control district is 
a somewhat complex diagram, especially in an area of dense 
traffic ; a sample chart or train diagram is reproduced in 
Appendix VII. It is usually kept on a roller, so that the portion 
of the chart referring to any particular times of day can be 
easily and comfortably consulted and read by turning a handle 
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and rotating the roller-chart, so as to bring the particular 
hour of the day under consideration into the foreground. 

With tiiis equipment at hand it becomes the business of 
the controller to get every train over its course as expeditiously 
as possible. Of all the regular trains a record is kept daily 
upon sheets provided for the purpose, the principal particulars 
being the number of wagons attached or detached at each 
point of the journey, and the actual times of running as com- 
pared with the booked hours, and explanations of any delays 
have to be inserted. Of such trains as are recorded in detail 
by the central office at Derby particulars are sent forward 
from the district controllers. 

Now as to the arrangements for relief of trainmen. This 
is an important function of each district office, and has to 
be carefully provided for. The organisation is as follows : 
in the first instance one official in the office is specially told 
off as trainmen’s relief officer, and it is his business to watch 
the working of every set of men so as to be ready to liberate 
them promptly when the 8 hours’ limit is reached, which of 
course involves also having a relief set of men to take their 
places. As soon as each train comes into working in the area 
and is under control,” a copy of the train token ticket is 
handed to the relief controller, who keeps a record on a form 
provided for the purpose, of the men’s names and times, 
arranged in time order, so that as each hour comes along he 
promptly sees what drivers or guards are coming due for 
relief, and he arranges accordingly. He has authority on 
behalf of the section controller to order out engines and men 
as required ; and he is expected to keep in mind that the 
controller’s prime business in the matter of engine power is 
to combine economy with efficient working. 

A heavy responsibility in this matter of engine power 
rests upon the controller. He is not the direct supervisor 
of the engine running shed, as the officer in charge — the shed 
foreman — ^is a man with co-ordinate authority ; but the 
engines are at the beck and call of the controller. It will be 
a matter of joint res];)onsibility to determine what degree of 
margin shall be provided in fixing the number of engines in 
the shed compared to the average number daily at work. 
This margin can only be determined by local experience ; 
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it depends not only on the local and daily fluctuations of 
traffic, but also upon the proportion of engines required to 
be sent to shops for heavy repairs, or, putting it in another 
way, on the number of days in the year which the engines 
may be expected to keep in good working condition for traffic 
requirements. 

So far in our survey of the control office at Masboro’ we 
see that the responsibilities comprise : 

1. Watching and supervising goods train working 
throughout the area. 

2. Watching the hours of train crews and arranging 
relief. 

3. Recording the running of the more important 
trains and transmitting any necessary particulars to 
Derby. 

4. Taking frequent records of traffic on hand at all 
chief despatch points and arranging to work forward, 

5. Economical use of the locomotives in the district. 

We must now name the remaining functions which the 
Masboro’ office is called upon to discharge. Every sec- 
tional control office acts as a wagon depot for empty wagon 
distributing purposes, and once every day full particulars 
are telephoned from every goods station or forwarding point 
of : (1) goods wagons on hand under load ; (2) empty goods 
wagons at station ; (3) goods wagons required for to-morrow’s 
traffic ; (4) surplus or shortage. After comparing surpluses 
and shortages in the district and removing wagons over at 
any station to other points in need of stock, the balance of 
shorts ’’ or overs ” is telephoned through to Derby, and 
there the central wagon control makes any necessary adjust- 
ments between district and district and keeps the requisite 
records for future use in regard to the permanent adequacy 
of stock. Whilst wagons are here spoken of as though they 
were one uniform unit, all the principal classes of wagons 
have to be considered, as, for instance, covered or open wagons, 
cattle or fish wagons, meat-vans, boiler or special capacity 
wagons, and vehicles for passenger-train working, e.g. milk- 
vans, motor wagons, horse-boxes, etc. 
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Under this (L.M. & S.) scheme the district train controller 
is also a local wagon stock controller. But he is really more 
than this, ior he is the one representative in the local area 
of the general superintendent at Derby. In most respects 
he acts as local superintendent of the district. The meaning 
of this is perhaps best understood when we come to consider 
the question of the yard working. In every area the supervision 
of trains may be divided between train running on the main or 
branch lines, and the work in the marshalling yards or at 
stations — ^work which is more or less of a terminal character, 
including the loading of wagons, the marshalling of wagons, and 
the make up of trains. To what extent does the control office 
supervise the work in the goods yard and stations 1 We have 
seen that when the engines are busy in the yards the tokens, 
though taken off the time control diagram, still remain on the 
margin of the board, so that they are kept under supervision. 
The yard working is indeed under the supervision and authority 
of the controller, and this is the plan throughout the Midland 
section of the L.M. & S. system. Not only the yard working, 
but also the allocation of the sidings as between different desti- 
nations is subject to the sectional controller. The control board 
with its telephone system becomes the apparatus or instrument 
by means of which the local superintendent most effectively 
exercises his function of supervision. It seems an undoubted 
fact that an increased effectiveness of supervision results from 
the direct visual method of watching train operating move- 
ments which has become possible by the specialised telephone 
exchange with control board and immediate control, in place 
of the past system of retrospective surveys taken periodically 
after the event. 

We have described this Masboro’ office in some detail 
because it is a typical control office, and is really the main 
governing unit in each district through which the principle 
of control is focussed and exercised ; the Derby office, as 
the centre and heart of the whole system, combines and co- 
ordinates the efforts of its twenty-five assistant or district 
offices. 

We may now, with this picture of a local or sectional cpn- 
trol office in our minds, return to the Derby central office and 
endeavour to appreciate its functions and equipment. Train- 
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men’s relief and the local goods train supervision being carried 
out in the sections, there is no need for train control boards 
for this purpose at the centre. A few of the more important 
goods trains are dealt with at Derby, as we shall explain, 
and the main line passenger trains are here kept under direct 
control. 

On entering the large control room, most conspicuous are 
the two long tables which run right along the room (see 
Figs. 30 and 31), which are the control boards for freight and 
passenger trains respectively working on the main line between 
London and Carlisle. The freight control board has been out 
of use for some time, having become unnecessary as the work 
in the sectional ofSces has developed under the process of 
devolution which has been going forward. Reference is made 
to the passenger train board later. In addition to these two 
control tables, there are, of course, many telephone instru- 
ments, and at either end of the room are cases, wall boards 
and cabinets for various descriptions of recording in con- 
nection with passenger and goods train vehicles respectively. 
There is also a special control table, with a controller, who 
keeps supervision over the business of shipping coals. 

We may now review the supervision work in this central 
control office, discussing it under the separate heads of the 
various functions enumerated in the last chapter dealing with 
the Manchester (Victoria) control. 

Here at Derby, as in the Manchester office, th-e main aims 
of central train control are set out in the official instructions 
as being to obtain the maximum amount of work out of the 
locomotive power available by : 

1. Using the fewest locomotives possible. 

2. Incurring the minimum of light mileage. 

3. Securing the maximum workable loads. 

4. Preventing congestion and delay by regulating con- 
verging streams of traffic. 

At the central office of a large system covering some 2,169 
miles* of railway track, the work will necessarily be different 

* This was the old Midland figure. The L.M. & S. Bailway, for whieh 
Derby now acts as Central Control Office, extends over 7,214 miles. 
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in most particulars from the work of a sectional office’: 
diagrams, statistics and summaries will have to be much more 
freely used, and experts in the various sections of work will need 
to have each his own office and clerical assistance. A district 
or sectional controller is train supervisor, carriage controller, 
wagon controller, locomotive power manipulator all in one ; 
at the head office each of these several functions will require 
to have its separate responsible head, and as it is of much 
importance that all these heads should be in close juxtaposition 
and conveniently situated for ready and constant consulta- 
tion, the arrangement of office room is important. A suite 
of rooms arranged round the central control room, with its 
boards and telephones, is the arrangement which lends itself 
most effectively to good organisation and prompt action, and 
in this respect the L.M. & S. Railway control office at Derby 
is very advantageously situated. 

An inspection of the diagram or ground plan of the com- 
plete control offices at Derby on page 156 will show that whilst 
the immediate control arrangements are carried out in the 
large office with its control boards and telephones already 
described, close at hand, indeed in the same large room, 
are the carriage and wagon distributors (or controllers), and 
separated by only a short corridor the offices of superintendent 
of freight trains, assistant superintendent of freight trains, 
superintendent of passenger services ; only Just beyond, and 
close at hand for reference when necessary, are the depart- 
mental offices dealing with excursion arrangements, freight 
train correspondence, engine workings, passenger guards 
workings, statistics, diagrams, etc. Constant passing of 
clerks backwards and forwards between the various offices 
and the control office is a marked feature : indeed, the control 
office and its equipment has become far excellence the one 
main mechanism through which the various offices in any way 
Connected with train working (goods or passenger) do their 
work and get into practical touch with the current facts of 
train movement. 

Dealing now with the various functions of train control : 

1. As regards the supervision of goods train working^ tliis 
is carried out in the sections, and the Derby office is relieved 
of this work, excepting as regards more important trains. 
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It is considered desirable to keep daily records of : 

1. Important freight trains to London. 

2. Important freight trains from London. 

3. Important provincial freight trains (up). 

4. Important provincial freight trains (down). 

These are retained in the Derby office. 

As regards each of the forms used for these trains, a record 
is provided for the actual time of starting, time of arrival 
at various stations en route and at destination, with explana- 
tion of any serious delays or abnormal working. All this is 
recorded directly by telephone as the train progresses on its, 
daily journey. 

A special statement of mineral train running is also kept, 
on account of the importance of the main line coal traffic 
between Nottinghamshire and Derbyshire and London. 

2. Relief of trainmen and provision against long or un- 
reasonable hours. This work is entirely attended to in the 
sectional offices. 

3. Control of Goods Wagon Stock. — ^The daily distribution 
and allocation of goods wagons is an important function of 
the central oflS.ce. The question is more fully dealt with under 
a separate heading '' Rolling Stock Control ” (see page 161). 

4. Supervision of Passenger Train Working. — ^The main 
line trliins are all dealt with in this oflSce under special arrange- 
ments for control, with a special control board. These arrange- 
ments are all fully set out under the heading ‘^Control of 
Passenger Trains ” (see page 165), under which heading the 
question of recording of the running of passenger trains is 
also dealt with. 

5. Control of Passenger Carriages and Stock. — ^This control 
is also centred in the Derby trains control office. The methods 
employed are all described under the heading Rolling 
Stock Control ’’ (see page 163). 

6. Allocation and Control of Guards' Vans. — ^The stock of 
guards’ vans or brakes ” is allocated to the different districts, 
each of which is expected to keep control of its own vans. 
But in order to keep a check on the total stock, a weekly 
census is taken on Sundays at every centre, and a return sent 
in to the control office at Derby every Sunday from each 
centre. The return is in the following form : 
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Fig. 26. — Censtts or Goods Brakes Betobit Sent in Weekly. 














159 


THE L.M. & S.E. CENTEAL CONTEOL 

7. Allocation and Distribution of Locomotive Power . — ^The 
amount of .control exercised over the distribution and eco- 
nomical use of the locomotive power through the agency of the 
central control office must depend to no small extent upon 
the general organisation of the railway company in regard 
to the relation between locomotive and superintendents’ 
departments. In earlier days the control of locomotives 
has in practice rested entirely with the locomotive superin- 
tendent. Under this older method of organisation, when the 
central train control method was started it involved the placing 
of a locomotive department representative in the control office 
to work jointly with the traffic representative so that they 
could in consultation arrange the provision of engines as 
required, or book off the enginemen when they had worked 
long enough shifts. But the experience which is resulting 
from central control is bringing the locomotive staff into 
ever closer contact with the traffic representatives respon- 
sible for train working, until the position has been reached, 
and the view is now generally taken that the engines which 
haul the trains and the traffic arrangements as to train working 
and despatch should be under one and the same authority. On 
the Midland section of the L.M. & S. Railway, therefore, 
the whole of the locomotives when in commission for traffic 
purposes are entirely under the supervision and control of 
the general superintendent. The exact organisation will be 
best understood by the perusal of the diagram of organisation 
shown on the next page. 

This plan of organisation, which seems to be coming more 
and more into vogue in Great Britain — ^it has for long been 
the method adopted in America — ^throws a much greater 
degree of responsibility upon the head of the operating depart- 
ment, the general superintendent, for it requires that this 
officer should either himself be a skilled locomotive engineer^ 
or else should have an engineering assistant competent to 
supervise the necessary repairs of the locomotive stock and to 
form a competent opinion as to the degree of repairs to be 
tindertaken for any disabled locomotive, and also as to the 
best description of engine for any particular character '•of 
work. It also places under direct supervision of the general 
superintendent the complete army of drivers, firemen, and 
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running“shed staff throughout the line, and relieves the loco- 
motive superintendent of this function. This method of 
locomotive power control keeps track of engine distribution in 
the first instance by a weekly census showing where all engines 
are stationed. At nine o’clock every Monday morning every 
locomotive depot sends to the Derby control office a complete 
return showing the position of the engine stock at that time, 
both passenger and goods, with information as to the condition 
of each and the percentage of the total stock in the shops for 
repair. 

The particulars of each locomotive as received on the above 
forms are entered upon cards — Sb card for each engine — and 
these cards are kept for reference in a small cabinet which 
is divided into six sections: Carlisle-York, Sheffield-Man^ 
Chester, Buxton-Derby, Burton-Bristol, Toton-Wigston, and 
Kettering-London, the classes of engines being all kept dis- 
tinct. The record form employed is set out on page 196. 

All this information is, of course, essential in order that 
the operating department staff attached to the control office 
for the purpose may effectively and economically arrange 
the engine workings for the daily traffic requirements. 

8. Marshalling Yard Working and Supervision , — ^As has 
already been explained, the marshalling yard supervision is 
vested i^ the sectional controllers, and all that is necessary 
for the central office in connection with these yards is to com- 
pile general statistics such as the number of wagons entering 
and leaving each of the large yards. These figures are trans- 
mitted by ’phone over the control wires and tabulated at 
Derby. The detail work of each marshalling yard is, of course, 
supervised from the sectional or district offices. 

Rolliistg Stock Control : Wagons 

The Midland system of wagon control is centered under the 
general superintendent at Derby ; and instead of being worked 
as a separate department, as with some companies, it is com- 
bined with the train control office, and the control telephones are 
used for transmitting the information required by the wagon 
controller. This information in the main consists of two cen- 
suses, one at one o’clock in the morning and a second at four in 

11 
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the afternoon. At 8 a.m. every centre telephones to Derby the 
number of empty wagons it has on hand and the number of 
wagons req[uired for the day's loading. These particulars have 
to be obtained for every description of wagon, and the surpluses 
and shortages in each local section have to be balanced against 
each other and the necessary arrangements for transfer of 
surplus or spare wagons to the points where they are wanted 
for loading purposes are then made by the train control staff. 
The advantage of having the arrangements for transfer from 
point to point and the allocation of wagons between different 
districts in one central office is obvious. 

The chief wagon controller and his assistant occupy desks 
at the side of the general control, and determine the daily 
arrangements for allocation of wagons after consideration 
of the information collected from the local depots, and they 
keep their records of special descriptions of the goods wagons 
on cards in cabinets at one end of the room. Illustrations 
of these card cabinets are given ia Pigs. 28 and 29. 
They represent a general view of the freight rolling stock card 
cabinet and a more detailed view of one cabinet with the 
indicators on each card in position. These indicators are 
of an interesting nature. A small revolving 4-colour disc is 
attached behind the upper right-hand comer of every card, 
the corner being slotted to show one colour of the Indicator 
disc ; and by this colour scheme an indication is given whether 
the wagon is on hand empty and spare (white), on hand empty 
but required (red), on hand loaded (blue), expected to arrive 
empty (green). Thus a glance at the card only is required to 
see whether the wagon is spare and available or whether it 
is already bespoken. 

A list of the various types of rolling stock (passenger and 
goods) owned by the old Midland Railway and two of the return 
forms used for collecting the daily information required by 
the wagon controller to enable him to make a satisfactory 
distribution of stock are set out in Appendix IX. The list 
shows tie great variety of the types of wagon which have to 
be dealt with. 

^ Eight o’clock in the morning is selected for the main 
adjustment of wagons, as between the various districts, so 
that the best utilisation of the available stock may be made 




Fig. 28.— General View of Freight Train Rolling Stock Cabinet, Central Control OFFICE, DERBY. 



Fig. 29 . — Section of Cabinet with Freight Train Rolling Stock Indicators in Position, Central 

Control Office, Derby. 
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for the day’s requirements. As twenty-five districts have t6 
send in similar returns, they are arranged in accordance with 
a precise time-table between 8 and 8.30, so that they follow 
one another in regular sequence instead of all coming at one 
and the same time precisely. 

As regards specially constructed vehicles, the day by day 
working is recorded by means of card indexes. The principal 
types of these wagons are boiler wagons, bogie rail wagons, 
armour plate wagons, implement wagons, tank wagons, 
motor-car vans, refrigerator vans, timber wagons, sleeper 
wagons. The work of each of these wagons is recorded 
on a card, and the cards are kept in cabinets like the one 
set out in the illustration, Eig. 28. Every morning after 
receipt of the census figures, the demands for each class 
of special wagon are set out against the spare or unloaded 
wagons as returned from each centre, and the day’s work 
of each is recorded on its appropriate card, and from the card 
indications the supplies are adjusted. Further particulars 
of this method of dealing with specially constructed wagons 
appears in Chapter XVI. The total number of goods wagons of 
all kinds owned by the old Midland Railway was about 
115,000. The number belonging to the L.M. & S. Railway 
Company is 308,122. 

Rolling Stock Conteol : Passekgee 

The method of controlling and distributing passenger stock 
is in its main features the same as that for the distribution of 
goods wagons. Indeed as regards all vehicles other than 
passenger carriages, i.e. horse-boxes, fish wagons, motor vans, 
carriage trucks, the method is just the same as in the case of 
goods wagon stock. A card cabinet is maintained for each class 
of vehicle, and the cards relating to each type are promptly 
filled up as the particulars of each day’s working are received. 

As regards passenger carriages, a record of all spare vehicles 
is kept in the control office and adjusted by daily census 
returns as to the present location of spare stock ; and when- 
ever a request comes for additional carriages a selectioui^ of 
the right type is made, and the vehicle immediately transferred 
to the point where it is required for working. It is clearly 
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understood that no extra vehicle is to he placed on any train 
excepting after arrangement with the Derby control office ; 
and the convergence of this working bn the one central point 
secures that the utmost economy is assured in the distribu- 
tion of vehicles. It may at first sound unnecessarily cumber- 
some and as partaking unduly of red tape ” methods to 
require that, say, the York or St. Pancras station master in 
times of pressure from an unexi)ected crowd presenting itself 
for a particular train to have to consult Derby control office 
before it can add a vehicle to a train ; but it is to be remem- 
bered that with an efficient telephone system it is as easy 
for York station master to consult Derby with a request for 
an extra carriage as it is to send out a shunter to the carriage 
sidings to find a spare carriage. In any event, however, ex- 
perience shows that the method is working weU and efficiently. 

The system of arranging the daily passenger train 
extras ’’ deserves some notice. The extras ’’ are the 
additional vehicles beyond the normal make-up which are 
day by day added to the train. It is understood that 
every passenger train has a regular standard make-up. The 
formation ” of each train is fixed in advance and care- 
fully recorded in printed instructions, and no alteration of 
the standard formation is allowed except under the authority 
of the control office. But constant additions have to be made. 
There is, for instance, the weekly recurrence of market days 
when local or branch trains have to be strengthened ; there 
are pleasure parties travelling by saloon, as well as the addition 
of carriage trucks, horse-boxes, scenery vans or reserved car- 
riages for theatrical parties, and many other circumstances 
differing from the normal. These special vehicle requirements 
are dealt with by keeping in display, fixed upon the wall at 
the passenger department end of the room, two extras 
boards, one for to-day and one for to-morrow, on which are 
hung the card tokens for the two days representing the extra 
vehicles, with an indication of the trains to which they are 
to be attached. In the first instance, whenever a requisition 
is received in the superintendent’s or passenger department 
office for an extra saloon or other vehicle, as soon as it is 
agreed upon the particulars are transmitted to the passenger 
control office, and they are at once recorded on a card token : 
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these cards being placed in an appropriate cabinet in datal 
order, and- then every night at midnight a boy is tfdd olT to 
take the next day’s cards from the cabinet and ]ilare them 
on the board, taking down the cards from the day jnst com- 
pleted. Before the completed day’s card.s are linully tiled 
arrangements have to be made by passenger control to get 
the vehicles when unloaded back to their jjroper depot or 
abiding place. The function of these })assenger trains 
“ extras ” board is to keep displayed the extra vehicle reqtrire- 
ments, so that by a glance the day’s requirements in the way 
• of extra vehicles to be attached to any particular train may 
promptly be seen and arranged for. 

Control or Passenger Trains 

This is one of the most important and at the same time 
most interesting phases of the work of the Dirby control 
office. Reference was made at the outset of this chajiter 
to the two control tables Which form, perhaps, the most 
conspicuous feature in the control room. On the table 
are fixed two pairs of rails representing the main iiiu' of 
the Midland Railway from London to Carlisle, Derby to 
Manchester, and Derby to Bristol ; all the station.s, junc- 
tions and control points are also indicated, and direct tele- 
phonic communication is provided to each of tlies(* jioint.s. 
Every passenger train in motion on the main line is repre- 
sented by a card clipped on to the rail and moved along from 
station to station as the train progresses on it.s Journey in 
accordance with current telephonic messages received. On 
entry into the office at any time one may walk up to the 
passenger control board and see just what passenger trains aro 
moving along the line, and where they are located at any 
moment. The scale of the track is one inch to one mile. 

A representation of this board is shown in the two picturea 
(Pigs. 30 and 31). The first shows very dearly the telephono 
attachments, and on the second will bo seen a numln'r of 
card tokens or tallies, each representing a j)fKss('ng.T train. 
^ examination of one of these passenger train cards kIiowh 
that It contains information as to “ Registered No,” of tho 
tram, the starting and finishing point, the place, if any, m 
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ipoute at which engines are changed. The “ Registered No.’’ 
of the train gives its normal make np, bnt if there are special 
vehicles attached these “ extras ” will be indicated by a 
supplementary card clipped in with the train card, and simi- 
larly should there be a second engine employed that also 
would be indicated on the clip, so that the tickets upon the 
board give a complete representation of the actual composition 
of the train. 

Passenger train control was introduced on the Midland 
system on Ja,nuary 1, 1917, when 620 expresses were brought 
under control, these including all the principal trains on the 
main line. As each of there trains leaves its departure station 
a telegraphic advice is given to the control office of the time 
of departure, class of engine and condition of loading. Most of 
the information is transmitted in code form, and a copy of 
the form on which it is recorded is set out in Fig. 32, page 167. 

A similar return is made up of trains arriving at terminal 
stations, and a copy of this return is also given in Fig. 33, 
page 168. 

As each train arrives at its destination, the report simply 
gives the number of the train and its actual arrival time. By 
means of these telegraphic particulars the control ofl&ce is 
able to keep continuous watch over the train as it proceeds 
on its journey. 

A point of importance in connection with this passenger 
train control is the recording of the loading of- each train. 
The weight of every vehicle is inserted in the record of each 
train, and as the train control and the passenger vehicle control 
is in the one office, the weight of any vehicle is easily obtainable 
from the rolling stock controller’s records. In Appendix VI is 
given a sample of the record sheet that is kept of each passenger 
train under control for this purpose, and from this it will be 
seen how the weights of the train are recorded under three 
columns : (1) The tonnage of the vehicle ; (2) the engine ton- 
nage capacity; (3) and the margin between the two. These 
figures are on the basis of the normal formation and with this 
record before him the controller knows whether it will be safe 
to add further vehicles if required, and to what extent, with- 
out overloading the locomotive, and so jeopardising punctual 
running. Incidentally, too, this method of tonnage recording 
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Fig. 33.— Weekly Return ok Arriving Passenger Trains rendered by Terminal Stations. Revised Form 

AS in Use at Present. 
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at onca suggests an alternative to that of ascertaining the 
tonnage^ weights of the trains by means of guards’ journals 
and the guards’ calculations — at least so far as passenger 
trains are concerned. This is a point worthy of note, for it 
is sometimes suggested as a formidable difficulty in the way 
of recording the tonnages of trains that it is impracticable for 
the guards to keep accurate records. 

The running records of passenger trains controlled are 
carried out by record clerks in the control office concurrently 
with the receipt of the information as to how the trains are 
running. Eor each train controlled particulars of the running 
are set out in comprehensive form which embodies minutes 
late at the principal stations en route,'' Class and number of 
engine,” and tonnage weight of train.” The trains are 
all grouped on five large forms, one including all up trains 
between London and Carlisle, and another all down trains ; 
one each for up and down trains north of Leeds, and one for 
both up and down for Leeds and Bristol. This method is 
adopted for all ''' controlled ” passenger trains, which includes 
all the principal expresses : in regard to other trains, a 
two-monthly statement of running times showing total 
minutes delayed and minutes late in arriving at stations 
is sent and recorded for each day separately, so that the 
passenger train controller can have before him a survey of 
the running of all trains on the line. The return also 
shows the extra vehicles conveyed by each train during the 
period. 

A supplementary return to those already mentioned is 
sent in at the end of each week by all stations at which trains 
either start or terminate, showing the number of minutes, 
if any, the train was late at start or at destination. These 
returns are scrutinised by the passenger controller, who makes 
special inquiry as to detentions if the circumstances appear 
to call for such action. 

There are various other developments of considerable 
interest which have sprung up as more or less subsidiary 
to the main functions of control, some of which, however, 
deserve ‘mention. Some of these are more or less special to the 
L.M. & S. (Midland) system circumstances, but others might 
have similar application at any central train control office. 
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• The working of perishable traffic trains, e.g. seasonal 
fish traffic conveyed by fast special trains or dead-meat trains 
from Carlisle to London, are all specially watched "thronghont 
their journey and controlled ” throughout. Many of these 
are difficult to regulate as regards locomotive power and recep- 
tion accommodation because of the great variation in the 
number of wagons required owing to traffic fluctuations. And 
it is here that central control comes in as of special advantage, 
because there exist in one office all the resources for making 
prompt arrangements for obtaining or altering the engine 
power required, securing and allocating the exact number of 
wagons necessary, and advising forward the amount of traffic 
so that reception and terminal services and accommodation ^ 
may be arranged. 

What is known as piloting ” is also supervised from the 
control office, and here much economy has been effected. By 
piloting is meant the system of keeping a spare engine standing 
in reaffiness — standing pilot ” it is technically called — at 
the principal stations along the main line to be at call in case 
of any of the regular engines finding itself overloaded and 
immediately needing assistance. As the control office knows 
exactly the loading of each train (and indeed is often able 
to limit the load to prevent undue strain upon the engine), 
it is found that much economy in the arrangement of these 
standing pilots ’’ has been effected, and indeed most of the 
engines which were relied on to stand pilot ’’ under the old 
system are now no longer necessary. 

Then there is the question of station platform accommoda- 
tion and drawing up ’’ of unusually long trains. The control 
office has done not a httle to reduce the troubles arising from 
this cause. The office has full particulars of the length of all 
station platforms, and when a train is of such length as to 
necessitate part of it standing beyond the platform end at 
stopping stations en route, the precise facts are calculated 
in advance, and at all stations in the rear passengers for the 
particular stations where the train is known to be too long for 
the platform are warned to avoid the rear carriages or a certain 
number at the front as the case may be, and a great deal of 
the drawing up a second time is by this means obviated and 
much trial of human patience as well as time avoided. 



THE L.M.&S.R. CENTRAL CONTROL 171 

Both as regards coal for shipment and coal for London it 
has been found advantageous to institute special arrangements 
in the Derby office for control ’’ mth manifestly beneficial 
effects all round. As regards coal for shipment, the railway 
officer Imows all too well what a universal tendency there is 
on the part of forwgbrding collieries to send forward coal, often 
in train loads for a shipping order — say at Bristol or Liverpool — 
not uncommonly before the ship is ready to receive it, some- 
times even days before the ship is in port. Such trains or 
wagons of coal are a considerable encumbrance on the 
running lines, and it usually happens that they come for- 
ward in greatest frequency when from other causes there 
is a glut of traffic tending to a congestion of train working. 
A control office at once furnishes the machinery for regu- 
lating this traffic. The controller will obtain information 
from the receiving port, the destination of the traffic, exactly 
what ships are at the berths waiting for traffic, and how 
many wagons are required, with specifications of each, and can 
then work the traffic forward under control from colliery to 
destination at the times when clear and unobstructed path- 
ways on the line exist. He need not accept from the colliery 
the train loads until he knows the ship is in readiness to receive 
its cargo, and so a solution is provided for a problem which 
has always been attended with difficulty. Collieries are 
always anxious to get their sidings clear of traffic, and would 
much rather have their loaded traffic standing upon railway 
ground than upon their own. Traffic of this kind, perhaps 
more than any other, needs to be controlled.* To deal with 
this important traffic effectively, there is in the control office 
a sectional desk for the shipping coal controller, who has a 
geographical board indicating the coal-producing areas in 
the Midland area, and such railway storage sidings as exist 
for this class of traffic, and with the information as to traffic 
at each colliery ready to be forwarded under shipping orders, 
and information from the shipping end as to the ships 
ready to receive the traffic, and the geographical board to 
guide him, the controller exercises his function of restraining 

* This factor will b© Mly appreciated after reading the circumstances 
described in some detail about the Hull coal shipment traffic (Chapter X, 
pp. 115 et seq.). 
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Fig. 34.— Card used in CEHa?BAE Coniteoi, Oefice (L.M. & S.R.) in Regxtlation oe Shipping Coal Trafeio. 
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the traffic or working it forward as the case may require. 
One of the .‘daily returns used for this purpose of controlling 
coal for shipment is set out in Fig. 34, page 172, namely, a return 
of coal on hand at each particular colliery, with a statement of 
the ship it is destined for at the port, and the time by which it 
is required, A second return is received each morning of coal 
for shipment on hand at the resting sidings ’’ on the 
railway en route to the port. 

A similar arrangement of reports and daily returns is 
adopted in connection with the important stream of coal 
traffic always flowing from the Nottinghamshire and Derby- 
shire collieries in the Midland area to London. Returns 
from the collieries and from resting sidings en route are sent 
in daily, and returns from London receiving depots on 
parallel lines to those sent in by the port stations are 
received by the control office so that the controller may 
regulate the flow of traffic to London. By this means full 
particulars of every wagon (with its contents) which is 
on the way from collieries to London for each merchant are 
readily available for the controller. 

The concentration of all this information in the control 
office is of value, as it enables any enquiry from a London mer- 
chant as to where any coal which he has on order is to be 
found to. be answered without delay, that is, if the coal has 
already been despatched from the colliery. 

It is in ‘connection with any special worldng of tliis kind 
that the arrangements under a system of central telephone 
control become of especial and often quite unexpected advan- 
tage, and make very definitely for increased efficiency. 

We have ventured to give a very considerable account 
in detail of the many supervisory activities of the Derby 
control on the L.M. & S. system, because it is probably the most 
extensive application of a central telephone train control that 
has as yet been established. Commenced though it was in the 
first instance for the more efficient control of goods and mineral 
trains in one district, its direct influence has extended far beyond 
these, and one of the most striking testimonies to its effective- 
ness is seen in the statistical table given below relating to *the 
running of passenger trains in recent years. It is simply a tabu- 
lation for a series of recent years of what is knowm as the annual 
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punctuality return. This return gives in separate columns the 
number of trains not more than 5 minutes late' on arrival 
at their destination station and the number which are more 
than 5 minutes late, with the percentage of the former out 
of the total number. The trains are also (Jivided as between 
local and express. The improvement recorded since 1917 — 
the year when passenger train control started on the 
Midland — ^is indeed extraordinary. How much of this im- 
provement is to be credited to the new control arrangements 
may be a matter for speculation ; but the fact is that a tre- 


London, Midland & Scottish Bailway Company, “ Midland Section.” 


Tear. 

Total 
Number of 
Trains. 

Number of Trains 
punctual or not more 
than 6 Minutes late. 

Number of Trains over 

5 Minutes late. 

Percentage punctual or 
not more than 5 
Minuces late. 

Express. 

Local, 

Express. 

Local. 

Express. 

Local. 

1916 

715,895 

9,791 

545,097 

10,650 

150,357 

47-9 

78*4 

1917 

407,868 

11,728 

337,986 

3,660 

54,494 

77-0 

86*0 

1918 

412,781 

21,013 

358,299 

3,151 

30,318 

87-0 

92*0 

1919 

441,365 

25,819 

371,567 

4,148 

39,831 

86-0 

90*0 

1920 

527,021 

32,722 

443,664 

4,849 

45,786 

87-0 

91*0 

1921 

514,934 

32,882 

436,658 

6,095 

39,299 

84*0 

92*0 

1922 

681,004 

1 40,874 

581,301 

6,982 

51,847 

86-0 

92*0 

1923 

842,100 

54,571 

685,310 

10,878 

91,341 

83-0 

88*0 

1924 

872,853 

1 

52,933 

672,281 

15,270 

132,369 

78-0 

84*0 


Note. — During 1917 ordinary passenger train mileage was reduced 
owing to war conditions by about 37 per cent, less than the service worked 
in 1916. 

Fig, 35. — ^Summaey of Passenger Train Working. 


mendous improvement has taken place which must be due 
to better management and supervision, and it is a fair con- 
clusion that the new instrument of supervision which the train 
control office provides has played no unimportant part in the 
alterations. 

The old Midland system is now only a part of the 
greater whole, the L.M. & S. Railway : it is known as the 
Midland Section. The old L. & N.W. Railway is now 
the L.M. & S. Railway, Western Section ; it also has its 
train control system and machinery. In many respects the 
methods employed are the same, and now that they come 
under one management we may expect to see all that is 
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Fig. 36. — L.M. & S. Inteb-Distbict Contbol Teiephostio Commitnioatioii. 
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Fig. 37.— L.M. & S. Contkoi, Tstotk TeUephonb CractriTS. 
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best in either system remain as the process of unification 
goes on. 

The old* L. & Y. system, with its Manchester (Victoria) 
central control oJBfice, described in the preceding chapter, 
comes also under .the same extended and enlarged manage- 
ment. So also does the '' control ’’ system which existed 
on the old Caledonian Railway : it constitutes a Scottish 
section of the L.M. & S. Railway control. 

The four sections are interconnected by a complete system 
of telephones, and the diagram on page 175 (Fig. 36) shows 
the lines of this system of telephone intercommunication, 
whilst the diagram in Fig. 37 shows the telephone trunk 
circuits by means of which the four divisional controls are 
brought under the central controlling authority at Derby. 

It will have been gathered from the description in 
Chapter XI that the old L. & Y. system diifers in many 
respects from the L. & N.W. Railway and Midland systems, 
perhaps mainly in the character of the control board, retaining 
the geographical board which is much favoured by the officers 
who are used to it, whilst the L.M. & S. Railway on their 
Western and Midland sections have decided to adopt the time 
boards as being in their judgment the best standard. Both 
methods embody and give effect to the principle of direct and 
visual control, and both appear to give very advantageous 
results. Future improvements and developments in this far- 
reaching experiment can only be awaited with interest. 
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CHAPTER XIII 


FUNCTIONS OF THE TRAIN CONTROLLER 

The whole question of centralised telephonic train control 
is as yet only in the experimental stage, and we have seen 
how the functions of the train controller necessarily vary in 
accordance with the particular experiment of which he is in 
charge, the aim of its originators and also the local circum- 
stances which are applicable. We set out in Chapter IX 
(page 102) four sets of circumstances which must largely affect 
the character of the “ control apparatus to be employed, 
that is, for instance, as to whether it is required for unbooked 
and irregular mineral and goods trains, or for a long stretch 
of main line on which important passenger trains run ; or 
w'hether it is confined to a local branch line service with few 
trains, or for an urban passenger district with dense traffic. 

In this chapter it is proposed to summarise what appear to 
be the main functions of a train controller under any efficient 
organisation with a well equipped office. Having* the area of 
control carefully defined, and having accurate and exact 
information as to all the train movements in that area, the 
train controller becomes responsible for the moving of trains 
from point to point as expeditiously as possible at the times 
required. The specific instructions given him in the official 
circulars are that he must endeavour to obtain the maximum 
amount of work out of the locomotive power supplied, so far 
as freight trains are concerned, by — 

(а) Using the fewest locomotives possible. 

(б) Incurring a mimimum of light mileage. 

(c) Securing the maximum workable loads. 

(d) Preventing congestion and standing time by regu- 
lating converging streams of traffic. 
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In regard to passenger trains he is to see that the booked 
arrival and departure times are kept to as nearly as possible. 

But is not this the principal duty qua train working of any 
general or district superintendent ? is a query likely to be 
raised by any practical railway critic. Such query can only 
be answered in the .affirmative ; and brings to the surface 
again the feature which has been emphasised in previous 
chapters that the new train control marks a stage of new 
method by the co-ordination and utilisation of telephones 
and other appliances for the assistance of the superintendent 
in his daily work, making that work, so far as train super- 
vision and working is concerned, more easy, more direct, and 
more effective. 

The train controller therefore becomes one of the principal 
assistants of the general superintendent, atid his duties, as 
such, the supervision and regulating of train running with a 
view to securing the movement of traffic as expeditiously and 
economically as possible. The four points set out above indi- 
cate four main lines of effort through which this end can be 
secured. 

To what extent this main function of trains supervision 
should be enlarged by the addition of other responsibilities, is a 
matter that must depend on a great many circumstances, and it 
is a mistake in so important an advance as the centralised mani- 
pulation of trains to attempt too much all at once. However, 
the question 'of the trainmen’s hours is so closely bound up with 
the whole business of manipulating trains, that in all the more 
serious installations of telephonic train control that have 
been brought into operation, it is found convenient and judi- 
cious to combine with the supervision of the train working 
the regulation of the trainmen’s hours. This in itself involves 
very serious problems, because the practice on British railway 
systems in the past has been for the supervision of the engine- 
men (i.e. driver and fireman) to be under the locomotive 
engineer, who has also had the entire supervision of the supply 
and distribution of engine power for the railway company; and 
this includes, of course, supervision of all the engine sheds 
and the repairs of locomotives which are carried out at these 
sheds. To this particular point it will be necessary again to 
refer at a later stage. 
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Let us consider the different circumstances involved in the 
supervision of train working. The train working arrangements 
in a local district where there is dense colliery traffic^ as in South 
Wales, on the Tyne, or in Derbyshire, or where there is a large 
aggregation of factory and engineering sidings, as at Sheffield, 
Middlesbrough, or Cardiff, are, as has hehn clearly set out 
already, very widely different from those of a main running line 
such as the eastern or western sections of the London and Car- 
lisle track of the L.M. & S., and require considerably different 
treatment. We will begin by considering a typical central 
control embracing a long stretch of main running lines upon 
which all kinds of trains, passenger and goods, booked and 
irregular, are working. 

First of all there is the passenger train service. In con- 
nection with this all the principal trains will be immediately 
advised to the control office on arrival at each stopping station, 
and their subsequent departure ; and these times as received 
are recorded on train-running sheets. In connection with 
these main line trains the duty of the controller is first of all 
to keep watch on the running lines, as trains are approaching, 
and to see that they are kept clear of any obstructions, such 
as the occupation of the line by goods trains, or by shunting, 
when the passenger train is due. This duty should not be a 
difficult one, in connection with trains running to time, because 
then the line would normally be clear for the passing of the 
booked train. It is when a train is behind time that the 
controller has to get seriously to work. He alone is able to 
determine what margin should be allowed to admit of a waiting 
goods train clearing a particular section before the passenger 
train arrives at its delayed time. The train controller has a 
much wider vision, through his apparatus, than in pre-control 
days a signalman could have, and in many cases where, under 
pre-control working, the signalman could not take the risk of 
fouling the running line in front of a passenger train, the con- 
troller is able to do so, knowing that the risk is practically 
negligible. In other words, he is much better able to measure 
the risks, and take advantage of margins for getting subsidiary 
trains through that would otherwise be delayed. 

The eyes of the controller should be always on the watch 
over the goods trains that are within his control area. Suppos- 
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ing a goods train, which normally has a quarter of an hour 
allowed at a roadside station goods yard, to detach and attach 
its wagons,' exceeds the normal time, and occupies twenty- 
five or thirty minutes, the controller should be prompt in 
enquiring whether, the particular train cannot complete its 
work and move forward. The effect of this constant watchful- 
ness of the controller in the way of speeding up and avoiding 
unnecessary detentions is important. It is a new feature 
with no small moral influence for a driver doing his shunting 
work at a roadside station to feel that his performances are 
all under the watchful eye of a headquarters office. 

The foregoing are illustrations showing how supervision 
may be exercised with the effect of economising train time 
under normal circumstances of working. The more that 
trains can be scheduled at booked times, and the closer they 
can, in practice, be kept to these times, the less need for any 
active intervention in supervision. This is clear. In a dis- 
trict or locality where there is a constant string of passenger 
trains following one another — on the London Underground 
circle, for instance — and where trains on the whole keep very 
regularly to their booked times, the main occupation of the 
controller is that simply of watching and being ready to take 
prompt action when any train gets out of course. On the other 
hand, where, as in a crowded colliery district, or near to some 
busy concentration yard, goods trains are commonly working 
at very irregular times, and as special services, there close 
attention is necessary, accompanied with much intervention 
in the way of suggestions and orders. 

This intervention must be carried out without in any way 
superseding the signalman’s ordinary duty and responsibility. 
The safe working of the trains must remain under the signal- 
man’s control. 

Passenger trains are always given preference over goods 
trains in running, and the first principle of all train working 
supervision is to keep passenger trains running in accordance 
with their booked times. Ninety-nine per cent, or more of pas- 
senger trains work to time-table published schedules, and the 
function of the controller in the matter comes in to help signal- 
men and station masters to prevent any unusual circum- 
stances throwing the train out of gear and behind time. 
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When a complete system such as the L.M. & S, Railway 
has been brought under the new control apparatus, the main line 
passenger train control, which cannot very well bfe segregated 
in districts, is retained in the central office — ^in the case in 
question at Derby — all local trains being left to the sectional 
controllers. It is considered unnecessary to bring local 
passenger trains within the control system, so the sectional 
control becomes mainly a goods control : and, both as regards 
passenger and goods trains, the principal main line trains 
are controlled at headquarters. 

Moreover, the telephone apparatus of the central control 
office is regularly made use of for all questions of passenger 
train working and general supervision, any necessary inter- 
vention of the superintendent in the way of emergency or 
exceptional working that may be required finding the control 
telephone exchange system of the greatest possible assistance. 

This passenger train supervision is accompanied by train 
recording on forms provided for the purpose, and the train 
records, made concurrently with the actual running, should 
supersede a great deal of routine book recording hitherto 
kept up in the superintendent’s trains’ office. The chief con- 
troller must have a good passenger trains controller as head 
of the passenger section. 

The supervision and control of goods and mineral trains 
is a still more complex matter, for a much larger proportion 
of such trains run out of course, and are subject .to irregular 
working day by day, as the amount of shunting to be done 
at the stations where they are booked to stop varies so much. 
They are, therefore, much more under the finger and thumb of 
the control office. 

But it is in cases of emergency that the services of the 
controller become of paramount importance. In the case 
of an accident, where one or both lines are blocked, and trains 
have to be sent round by circuitous routes or worked as emer- 
gency services from both sides of an obstruction, or in case 
of main line long distance trains being considerably out of 
course, then the manipulation of the whole service practically 
falls upon the controller and his assistants. All the emergency 
arr'angements are for the time being in his hands. 

The ordinary routine duties that fall upon the controller 
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and MS‘ assistants when a control office has become established 
for the purpose of train running supervision may be described 
as follows : 

1. First, as regards passenger trains, the running of all the 
principal trains is recorded on train sheets, and these train 
sheets become a permanent record, in place of the train record- 
ing books of the superintendent of trains’ office under pre- 
control organisation. 

2. Reports require to be constantly made to the superin- 
tendent himself, in regard to any continuous irregularity in train 
running, or as to any real difficulty of keeping trains to time. 

3. Daily report also must be made of any special circum- 
stances affecting the running of the trains. In the case of 
any accident or serious emergency, every office on the system 
affected must be immediately advised. 

4. In regard to goods trains, in addition to the continuous 
watching and issuance of current instructions, in the same 
-way as with passenger trains, any serious difficulty in working 
trains to time, or preventing delays which ought to be obviated, 
must be reported to the superintendent. 

5. The hours of the trainmen — drivers, firemen, and guards 
— ^must be kept within proper limits, and an adequate supply 
of engine power must be maintained. For each of these two 
purposes an efficient assistant, with necessary equipment, 
must be appointed. 

The foregoing sets out under five heads the principal duties 
of a train controller in any large and important control office. 
These are the duties coming within the true function of a train 
controller. 

There are other duties of a highly important character, 
some or all of which are delegated to existing control offices. 
These are functions not necessarily attaching to a controller 
in his capacity of train controller ; they may or may not be 
introduced, as circumstances dictate. We may distinguish 
these functions as essential or primary and secondary. 

The secondary functions include (1) supervision of mar- 
shalling yards ; (2) control over locomotive powder ; and 
(3) rolling stocks control (passenger carriages and freight 
wagons). This will be a convenient place to discuss the 
bearings of each on train control. 
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Allocation of Sidings and Supervision of Marshalling 
Yards , — It is found, in the case of a local control ,ofiice which 
directs the working of trains forward over a main line, that as 
goods trains are staged forward from point to point the ques- 
tion of the allocation of relief or reception sidings when such 
sidings are provided at intermediate points forces itself on 
the attention of the controller. It may be that the capacity 
of two sidings, differing in the number of wagons that each 
can contain, needs revision, either as regards incoming trains, 
or trains for despatch, and it is clearly the function of the 
controller, when he finds that improvement in the allocation 
of sidings can be made, which will result in improved working, 
to make suggestions to the proper authority. 

A train or traffic controller, let us say, supervising the 
working of traffic between M and N — ^neighbouring shunting 
yards, but 10 or 20 miles apart — will have knowledge of the 
capacity of each of these yards, and may suggest that on 
account of relative accommodation at the two yards certain 
shunting movements in train make-up might with advantage 
be transferred from M to N or vice versa. The yard master 
normally only knows the equipment of his own yard, and 
the controller therefore has superior information on which to 
found a decision or a suggestion. 

In some cases, where the sidings of a marshalling yard 
are brought directly under the supervision of a control 
office, some responsibility for the proper allocation of the 
sidings has been placed upon the controller. It seems very 
doubtful whether this is a wise course of procedure. If the 
sidings are extensive, and partake of the character of a mar- 
shalling yard, it seems clear there should be a responsible 
yard foreman, or even yard master, in charge, and he is the 
person who should receive suggestions from the controller 
if the latter has any to make, and improvements should take 
place as the result of conferences between the two. But it 
would appear as though the controller’s functions were suffi- 
ciently large, without his undertaking any ,of the responsi- 
bilities which properly attach to a yard master, where that 
official exists. For the prime responsibility cannot, under 
good organisation, rest equally with both, and each function 
would appear to be clearly separable, though closely related. 
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Let there be full conference in regard to proposed changes 
or improvements between the controller and the yard master 
in charge ; -but let the final decision as to work or equipment 
within the marshalling yard rest with the yard foreman — ^this 
would appear to be the wisest rule. 

Control of Locomotives . — ^The greater facility in regulating 
men’s hours which results from telephonic train supervision 
must be here noted and described. 

In every control oflS.ce where supervision over the engine- 
men has been arranged, one member of the staff is told 
off to watch the men’s hours, and to make any necessary 
arrangements with the locomotive or running section of the 
department. As each train or engine comes into the control 
area, this officer is handed a copy of the ticket which gives 
the time at which the driver, fireman, and guard booked 
on duty, so that he has in his possession a resume oi the 
hours and work of every set of trainmen who come within 
the controlled area. These tickets he keeps before him in 
order of time, and as the eight hours’ period on duty is 
approached, he gets to work to see what arrangements can 
best be made to liberate the men ; if they are not near 
the home station, or cannot get home within a short time, 
they have to be sent home by passenger train, arrange- 
ments having previously been made with the nearest or 
most convenient engine shed, or goods guards’ centre to 
supply relief men. Wherever the central control system is 
to be placed on a permanent basis, some specialised officer 
of this kind is told off to the duty, and experience soon 
educates him to become proficient in making what are 
commonly found to be complicated arrangements. 

Whilst this method of regulating the trainmen’s hours 
sounds a perfectly simple step to take, the change involved 
opens up questions of considerable magnitude affecting the 
whole organisation of the working services. In the past on 
British railways all the enginemen, i.e. drivers and firemen, 
have been under the supervision and in the department of 
the locomotive superintendent or engineer, who has full 
charge of the engine sheds where the engines are stabled 
up and down the system, and these enginemen have been 
servants of the locomotive department. 
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In the engine running sheds, the engines are not only pre- 
pared for daily service, and cleaned, but they are in these 
sheds subjected to slight repairs, which means- that every 
engine shed contains a considerable staff of cleaners^ steam- 
raisers, gland-packers and fitters, and various repairers. 
The question therefore arises as soon as the trains superin- 
tendent (in the Traffic Department) takes over supervision 
of the men and their hours and the payment of their wages — 
are the men to be transferred from one department to another, 
and. if so, is the further step of a transference of the running 
sheds in their entirety to be also taken ? On the old Midland 
system this transference from the one department to the other 
has been made holus bolus, and the locomotive running sheds 
and, all the enginemen have come into the department of the 
general superintendent. This change in supervision over the 
enginemen is being considered by the different companies in 
Great Britain to-day, and it is not easy of settlement. It goes 
to the root of the whole question of the organisation of the 
operating side of a railway system, and has already been 
referred to (see p. 159). 

Rolling Stock Control : Wagons, — A question of great 
importance as effecting the work of a control office, is that of 
the distribution of rolling stock, firstly as regards carriages 
and secondly goods wagons. The question is dealt with in 
detail in Chapter XVI, but it must be referred to here as it 
affects the responsibilities of the rolling stock controller in rela- 
tion to the train control office. Should the chief controller 
be responsible for the control of carriages or wagons, or of 
both, as well as of train working ? The question is difficult 
and complex, and in Great Britain to-day we have a difference 
of organisation amongst the large companies, one company 
having combined their rolling stock supervision and distri- 
bution with their new train control organisation : another 
maintaining a separate rolling stock control independent of 
their train control office. 

The matter of relative responsibility in the allocation of 
empty wagons when dealing with mineral trains forces itself 
upon the attention of the train controller much in the same 
way that we saw the supervision and control of locomotive 
power must do. Everybody who is conversant with colliery 
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train working knows that a reciprocal ’’ time table is the only 
economical method of working, i.e. a train load of empties ninst 
be taken in when a train load of coal is brought ont* In the 
case of a colliery whose main traffic is for shipment, the engine 
picks np its load, of empties in sidings at or near the dock, 
goes off to the colliery, leaves its wagons, and returns with 
a train of coal. So that the despatch of traffic from a colliery, 
and therefore the whole question of train working, is largely 
dependent upon there being a sufficient supply of wagons, 
and upon wagons being available for supply at the moment 
required. 

Therefore, where central control has been introduced in 
connection with colliery working, it is found almost esFcntiai 
that a complete record of the wagon stock in the district 
should be kept in the control office, and that the controller, 
in order to get his trains of coal moved, should have full power 
to move empty wagons about, as seems best, to harmoniFC 
with train working. In many control offices, therefore, it 
has already become established that daily (and often at more 
frequent intervals) a census of w-agon stock in the district is 
taken by the control office, and the office thereby becomes part 
and parcel of the wagon control system. 

Or, to put it another \vay, even wliere there is a separate 
wagon control organisation and controller, the latter must of 
necessity allow the train controller in charge of mineral traffic 
a wide discretion in dealing with empty wagons. A wi(h* 
measure of co-operation, and even in certain localities of 
joint working, is essential. Considering this from anotluT point 
of view, a wagon controller’s business requires daily adjust- 
ment of wagon shortages and surpluses in a locality, and this 
necessitates movement of empty w^agons from point to point, 
and this empty wagon worldng is much more readilj^ and 
economically arranged if the two functions are sections of 
one control office. 

Rolling Stock Control : Carriages , — ^The question of the 
carriage and passenger stock controller’s position and relative 
responsibilities is similar to that of the w^agon controller* 
Passenger stock includes, in addition to carriages, luggage 
vans, horse-boxes, carriage trucks, milk vans, fish vans, ^and 
many miscellaneous types of vehicle. 
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A large railway company will have some twenty to thirty 
thousand passenger vehicles to distribute. The L.M. & S, 
Railway’s last report recorded 26,603, and the function of the 
rolhng stock controller is to get these vehicles distributed and 
used as economically as possible. Each .railway company 
in the past has had such an official, known as the rolling stock 
controller, who gets daily returns as to where the stocks are 
resting or moving, and makes his distribution upon such 
information. 

With a system of central train control, the q[uestion arises 
whether the train controller should also take over the duties of 
passenger stock controller. The pros and cons are much the 
same as in the case of wagon stock. If the train controller 
has full responsibility for the manipulation of passenger trains, 
much advantage arises from his having full control over the 
stock of which they are composed, and a very little reflection 
will make this clear. Whilst all the ordinary daily train services 
run with regular carriage sets, there are occasions, almost every 
day, when local markets or special events require the ordinary 
trains to be strengthened, and all such arrangements for special 
working become part of the passenger train controller’s daily 
duties. 

In the most highly developed control offices, where both 
passenger and goods trains on an extensive main fine are 
controlled, great advantage is found to exist from the controller 
having the responsibility of carriage distribution, as the 
adjustment of stock requirements in different districts is 
then so much more readily and economically carried out. For 
instance, if a dozen extra carriages should be required for three 
or four separate market towns, each on a different day in the 
week, and if the carriage distributor is also responsible for 
the transfer arrangements for the stock, he may make the 
same spare carriages do for several days and places, in a way 
which a local or even a central agent whose duties are simply to 
allocate stock to specific places, and who was unaware of the 
train or locomotive facilities for transfer between point and 
pointy might not think of. 

It has, moreover, become an instruction, even under an 
organisation of separate control, that in daily working, when 
one or two extra carriages are required on a train, because 
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of an unusnal and unexpected press of passenger traffic, sucL 
carriages for strengthening are to be supplied by the central 
controller. * When it is remembered that these unexpected 
requirements are a matter constantly occurring over a system 
with a large area,. it is realised at once that the centralisation 
of the duty of di^ribution becomes of much advantage, and 
a combination of the function of distributing carriages eco- 
nomically with that of the control of train movements under 
the one central train controller would appear to be the most 
efficient arrangement, care being taken, of course, that in the 
building up of a central control office the controller is not over- 
burdened by the concentration upon his shoulders of too many 
new duties all at once. 

This word of caution seems necessary, for if a controller 
zealous in the desire to make his new machinery of control 
as effective as possible assumes too many different functions 
— and the three functions we have just been describing are 
all of them complex — ^failure through over concentration will 
almost certainly result. 

The real key to the efficient organisation of train control 
in a centralised office is that the various duties that have been 
described, viz. : 

1. Train control ; 

2. Arrangement of men’s hours ; 

3. Distribution of locomotive power ; 

4. Control of wagon stock ; 

5. Control and distribution of carriage stock ; 

should each be allotted to a specific and separate officer of 
equal rani?: and co-ordinate responsibility, and all working in 
harmony under one chief, who is competent to act as an 
assistant superintendent. 

In this enumeration of duties that of supervising marshalling 
yards has been omitted, as under normal circumstances, at 
any rate, that would seem so clearly to be best centred in an 
officer whose right place is rather out in the open yard than 
confined within the walls of the control office. It is interesting 
to note how this matter has been arranged in the control office 
at York (see page 128). 
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Several important features in equipment should -be des- 
cribed as part of the necessary apparatus of an efficient control. 
Of primary importance is the control board, on which all the 
trains under control are marked up by pegs or tickets, so as 
to give the controller a visual representation of trains moving 
in his area of control. 

The alternative forms of control board — ^the geographical 
board and the time control board and their relative advan- 
tages — have been referred to and described in Chapter XII. 

No standard token or ticket has yet been suggested : 
some control offices use simple pegs, some use tickets pegged 
or clipped on to the board, and the Middlesbro’ control 
ticket described in Chapter X, and used in a clip, has much 
to recommend it. 

The aim in this chapter has been to rehearse the various 
duties which are coming to be regarded as within the province 
of a controller and to distinguish between what may be described 
as the essential functions of train control and the subsidiary 
or secondary functions which are closely related to it, with a 
view to giving some indication of the stages by which an 
all embracing control office in a large system may be built up. 
There are other duties besides those described in this chapter 
which might be referred to, as, for instance, the important 
function of train recording, now usually carried out in an 
entirely separate office attached to the general superintendent, 
or again the compilation of train running statistics in regard 
to loading or punctuality. But such developments as these 
can only come (if at all) when a control office has become 
permanently estabhshed as a general assistant’s office. 

It has been found in practice that general improvement may 
be achieved by a concentration of information under an efficient 
control master, and of this the following illustration may be 
given. Imagine the case of a large dock, through which are 
exported large quantities of coal from adjacent coalfields, as 
in South Wales or on the Tyne, or the Clyde, or the Humber 
ports in relation to South Yorkshire. Coal trains are arriving 
from various points and concentrate at the dock gateway 
which ordinarily partakes more or less of the bottle-neck 
type. Twenty, thirty, or forty miles away from the dock 
collieries are sending out their coals, and always pressing the 
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local railway agents to clear their sidings. In olden days it 
was no nnnsual occurrence to have six, eight, or ten trains 
converging from different running lines at the entrance to the 
dock awaiting their turn for the dock reception sidings ; and 
although constant communication was taking place between the 
foreman in charge 6i the dockyard sidings and the agents at the 
colliery ends, it was never known with precision how soon the 
reception sidings would be hberated for further traffic ; so that 
many trains had perforce to be sent forward in the expectation 
of finding reception room. There was then an entire want of 
co-ordination, and the absence of the means of bringing the 
necessary information together. This lack commonly led to 
much congestion. 

With a system of central control under which all the 
trains that are in movement are represented on the control 
board, it becomes comparatively easy to co-ordinate and regu- 
late the traffic, which is not now allowed to be despatched 
from the collieries until it is known that there is a free course 
for it through to destination, i.e. the ship in the dock. This 
changed method well represents, in so far as goods and mineral 
trains are concerned, the larger outlook and extended powers 
of efficient operation which are available for a train controller 
equipped with a properly developed system of telephones and 
control board. 



CHAPTEE XIV' 


CONTROL OVER LOCOMOTIVES 

The locomotive questions with which a British railway com- 
pany concerns itself may be divided under two heads, viz, 
the construction and provision of engines, and the use and 
distribution of the engine power available. The latter question 
is that with which a train control office is' concerned, as the 
train service and train working is mainly dependent upon an 
adequate supply of engine power. The question of construction 
is an engineer’s question, and may be undertaken by the 
railway company, as it is to a large extent in Great Britain, or 
it may be left to independent engineering factories, as it is to a 
very large extent in America and most other countries of the 
world. The British railway company constructs or purchases 
its locomotives according as the circumstances at the time of 
requirement indicate to be the wisest and most economical 
policy. 

The writer’s first introduction to the importance and 
possibility of mechanical or graphic aids to supervision over 
locomotive distribution was many years ago on a visit to 
Chicago, where, being introduced to the mechanical engineer — 
superintendent of motive power,” he was technically called 
— of one of the larger railway companies in the U.S.A., there 
hung upon the office wall, in front of the superintendent’s 
desk, a very impressive representation of his total engine 
stock — some 1,511 locomotives-- each typified by a coloured 
tally (a small metal disc), every locomotive being shown by 
colour — white, green, or red, according as to whether it had 
run (1) under 70,000, (2) between 70,000 and 100,000, or 
(3) over 100,000 miles since it last left the shops after heavy 
repairs. According to the preponderance or the scarcity of the 
red discs amongst the total stock displayed could be visualised in 
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a glance the position as to the amount of heavy repairs requiring 
to be undertaken on an early date : and a general idea obtained 
of the daily * condition of the locomotive stock. But whilst 
this does undoubtedly enable the onlooker, be he visitor or 
responsible official, to get by glimpse some appreciation of the 
position of things, it is only a glimpse or general idea, and the 
officer in charge must supplement this general presentation 
by much detailed information from a variety of sources. 

It is more than twenty years since the writer saw this 
graphic display in Chicago, and he understands that this 
method, interesting as it was, has now been superseded, and 
given place to a system of survey by card index or its equiva- 
lent in a periodical official return. One company has been 
good enough to furnish the following specimen of a blank return 
(Fig. 38) on which is recorded the condition of each engine. 
These blank forms are filled up by the local shed foreman at 
the beginning of every month, one for each engine, and sent up 
to the general superintendent of motive power, so that this 
superintendent has a complete record filed in his office of the 
condition of all the locomotives that are out in traffic.* 

In Great Britain, our organisation is undergoing change, 
and as has been already pointed out, there are two entirely 
different organisations for the supervision of the locomotive 
power available for daily working. 

Under *the old-established and traditional method, the 
locomotive department of each company was entirely respon- 
sible for the building or purchasing of engines, for the mainten- 
ance of an adequate number of engines to do the work required 
by the traffic department, for keeping the engines in good 
working repair, and for their proper distribution as between 
the different local engine depots. Under this old organisation, 
the whole of the enginemen, drivers, and firemen were attached 
to the locomotive® department, and under the supervision of 
the chief of that department, known as the locomotive super- 
intendent or mechanical engineer. All the local engine 
stabling depots, and the shed foreman at each place with his 
subordinate staff (steam raisers, fitters, repairers, etc.), w^ere 
also a section of the locomotive department. 

* For information in this paragraph I am indebted to Mr. Donald Rose, 
the European Traffic Manager of the Illinois Central Raihoad, — Author, 

13 
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. Fig* 38 . — OoKDiTiOJjrs of Locomotives : An American Blank Return Form. 
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Under’ more recent developments, it has been found an 
advantage to' have the available engine supply attached to 
the superintendent’s department, leaving to the mechanical 
engineer the responsibility of maintaining the stock in good 
order, as well as maintaining it in adequacy by building or 
buying new stock as- may be required. Under a regime of 
this kind where the local engine depots are under the control 
of the general superintendent of the line, the latter official 
not only has supervision over all the enginemen, but he has 
also to see that all light repairs which can be attended to at 
the local depots are properly carried out ; and this necessitates 
a careful frontier Hne being arranged within which repairs to 
the engine may be undertaken locally by the traffic or running 
department. 

It will be realised at once that to make the general superin- 
tendent who has charge of the train working all over the line 
, responsible also for keeping the engines in traffic in good order, 
and for supervising the enginemen, is adding a great deal to 
his responsibility, necessitating a more technically educated 
staff with some engineering knowledge. 

The distribution of locomotive power day by day, and the 
allocation of each engine unit to its appropriate place and work, 
is one of the most responsible duties which attaches to any 
railwayman, for each locomotive will represent a cash value 
of anything from £1,000 up to about £10,000 or more each ; 
and it is upon the locomotive — ^the engine unit — ^that the 
whole function of transport depends. 

Every engine then needs to be card-indexed — ^for every 
engine one card — describing its main features, and the set of 
cards representing the engines in each local depot should be kept 
in the control office for reference so that the type of engine 
in its main mechanical features can be ascertained at any 
moment ; whilst a second set of forms has to be used to record 
the daily work of each engine. Erom this second set of records 
are made up the statistics as to the work and behaviour of 
each engine per month, or per year, as may be required. ! 

We have already explained how the cards , representing 
wagon or carriage units of special types are entered up, and 
stored in cabinets in easily accessible manner ; and how efficient 
and effective for its purpose this record is. For a record of the 
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engines the card system is equally effective ; and it is even more 
necessary, for there is the important difierence between the 
engine and the carriage or wagon stock that the former is a 
moving unit accompanied during movement by two men 
(enginemen). The work of these men has to be carefully 
supervised and watched from a control office, and the engine 
has to be kept constantly in good working trim. 

It has been already explained how the supervision of the 
men’s hours not only constitutes one of the leading functions 
of the control office, but that it was the necessity of better 
machinery for such supervision which more than any other' 
factor was responsible for bringing the new method of control 
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into existence. It is therefore unnecessary to devote time 
or space to this question in this chapter. 

But the method of carding or recording the locomotive 
and its daily work should be here explaineii. Let us take the 
Derby office method by way of example, for here all locomo- 
tives in traffic come under the supervision of the general super- 
intendent. 

First of all is the index card for every engine : a copy of 
this card is set out above. It will be noticed that it records for 
each engine the leading features, e.g. size of cylinders, class of 
boiler, steam pressure, wheel base, and so on. 
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Every Monday morning the stock of engines, and the 
condition of *each, is checked by a return from every depot 
to the control office. This return shows the position of every 
engine at that time, both passenger and goods, with the 
condition of each, and the percentage at each depot in shops 
for repair. All this information is essential in order that the 
control staff may arrange the daily train working effectively 
and economically. 

Let us recall what this daily arrangement of locomotive 
power involves. At any important centre there will probably 
be six, eight, or ten varying directions of line, each being 
controlled or limited by different gradients, so that the same 
engine, which on a fairly level gradient would take 60 or 
70 wagons, would on another line have its work fully cut out 
to manage 25 or 30. As a matter of fact for heavy grade 
work a differently constructed type of engine is desirable. 

Then there is the distinction between shunting engines and 
train engines as well as between passenger, goods, and heavy 
mineral train locomotives : and lines with very bad curves 
may require an engine with specially short wheel base. All 
these and many more factors come into consideration in making 
the allocation of engines for each day’s work, or for any 
special trip or shift of duty that may be required. And 
economy is largely a question of suitable allocation of engine 
power. It is here where judicious control may be exercised 
— ^the equating of the types and capacities of the engines 
available to the physical circumstances of daily work. 

In days gone by the matter was very simply, if not 
economically, arranged by a daily, or nightly, consultation 
between the engine shed foreman and the local traffic 
inspector in charge of the working of trains. In the case of 
all regular train working, where the scheduled time-tables 
have to be given effect to, no special arrangement is neces- 
sary, unless from any cause some train is not required and 
has to be cancelled ; but in the case of all irregular traffic 
these two officials would meet after the day’s work, and 
the traffic representative would tell the locomotive foreman 
just how many engines should be provided for the trains of 
to-morrow, and the class of engine would usually be selected 
by joint coi?isultation. 
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In regard to the spare engine stock the traffic • represen- 
tative would have no information. He would.* feel he must 
always make the best use, and the longest that*he dare risk, 
of the engines which he knew were available ; and long hours 
of the enginemen were often the direct result. 

Under the modern regime as at Derby the whole of the 
available engines over a large area are Under the direct control 
of the same officer who is responsible for arranging the trains 
to be run, and he has the knowledge both of traffic to be moved 
and engines to move it, and he can make prompt and effective 
arrangements : and when a particular type or class of engine 
is required for a special job, the controller can tell off ’’ the 
required locomotive from any depot by simply consulting his 
card records of where the engines of any particular type are 
stabled. 

We have noted that a locomotive differs from a carriage 
or wagon in that it is itself capable of movement. The very fact 
that this is so carries with it certain factors, themselves re- 
quiring supervision and control. These include the amount 
of fuel used in the generation of its power, and the daily 
renewal and cleaning of all working parts. 

Varying devices for control over the consumption of coal, 
oil, and water are, or have been, in operation, the old-fashioned 
bonus to drivers varying inversely in amount in accordance 
with coal consumption — i.e. a large bonus when coal consump- 
tion is kept at a low point — has now been mainly discarded, 
as tending to reduce the engine power and its effectiveness 
by an undue restriction of coal consumption. 

Another plan widely resorted to is that of posting up in 
the engine shed the performances of each engine at the end 
of a month or week with particulars of loads hauled, coal 
consumed, etc., so that all the drivers concerned may know 
of the achievements. The natural aspirations of men to show 
up well in a record exhibited publicly is an incentive to each 
to make the best performances possible. 

Reports come to hand from America — see Railway Age^ 
September 5, 1925 — that during the current year the coal 
consumption on locomotives in the U.S.A. has shown a lower 
record than for many years. The consumption record is 
measured, and published in the Interstate Commerce Com- 
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mission Statistics, in the number of pounds consumed per 
1,000 gross ton-miles hauled by the engine. It is, of course, 
not only effibiency in manipulation on the part of the engine- 
driver, but also the weather conditions which affect con- 
sumption, which is always lower in summer than in winter. 
Taking the figures’ for June year by year since 1921, they 
show as follows : 


June 1921 


5 ? 


33 


1922 

1923 

1924 

1925 


. . 145 lb. coal per 1,000 gross ton-miles 


141 
* 146 
135 
127 


33 


33 


33 


33 


33 


33 


It is stated that the making of the new low record for 
the summer months was due entirely to the impovement in 
locomotives that is constantly going on and to improvement 
in the supervision of employees and in the way the employees 
do their work. 

We have seen that in the Derby control ojB&ce the weekly 
return of 'the geographical allocation of the engines provides 
for information as to the condition of the locomotive, so 
that the superintendent may with this knowledge make 
such arrangements with his mechanical engineer as are 
necessary to meet not only the condition of the stock, 
but also the capacity of the shops to cope with the 
work involved. Indeed, it is usual for a careful programme 
to be arranged under w'hich general or heavy repairs to stock 
can be undertaken at fixed periods determined according to 
the rate at which the shops can be kept steadily at work, and 
aimed at bringing each engine in after it has had either a 
definite time period since its last overhaul or more usually 
after it has run a standard number of miles in service (50,000 
or 100,000, or whatever figure may be considered a reasonable 
number for each class of engine). 

The degree in which the general superintendent of a large 
system has deputed to him responsibility for the engines which 
are daily under his control in traffic varies much as between 
company and company. 

The gradual extension of the system of train cont:^ol 

* Affected by shop employees strike. 
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which we have been describing brings the question of dis- 
tribution of responsibility directly to the front, and the 
question is naturally asked whether the supervision of a large 
stock (running into many thousands) of locomotives does 
not necessarily require a trained mechanical engineer if the 
supervision is to be really efficient ? Thete are two ways in 
which such a question may be answered/ Firstly, it is pointed 
out that when the locomotives are under traffic ’’ supervision, 
the whole of the engine sheds also come under that super- 
vision, and each shed is supervised by a trained engineer in 
the person of the shed foreman or depot “ inspector.” This* 
is, of course, iifiportant and essential, for cases have occurred 
where a driver has been known to refuse to take instructions 
from an acting supervisor who is not engineer enough to 
understand the technical construction of an engine. There 
is no serious difficulty in the supervision of the shed foreman 
by a general superintendent, although on mechanical matters 
of a technical character the superintendent will have at times 
to be guided by rather than to guide his subordinates. 

A second solution to the problem is that whilst the entire 
supervision of the distribution of the locomotives when at 
work is with the general superintendent, the local depots 
where the engines are stabled remain under the authority of 
the locomotive department in so far as the keeping of the 
machines in good, working order is concerned. Under such 
arrangement the shed foreman or depot inspector necessarily 
becomes a joint functionary responsible to the mechanical 
engineer or locomotive superintendent for repairs and for all 
technical or mechanical points which may at any time be raised ; 
whilst he is under the orders of the general superintendent in 
regard to the daily utilisation of the stock of engines. This joint 
supervision has the great advantage of leaving entire respon- 
sibility for engine repairs, light or heavy, with the mechanical 
engineer, whose function it is primarily to build and maintain 
in good order the stock. 



CHAPTER XV 


CONTROL ON THE UNDERGROUND 

The aims of control on the London Electric and Underground 
Railways are very different from those which have been set 
out as pertaining to the large railway systems. Whilst it is 
true that in number of passengers the volume of traffic is 
greater than most of the larger companies, yet as regards 
most of the lines the London railways are free from the com- 
plication of an irregular goods traffic— the factor which first 
led to the introduction of the new train control on the (old) 
Midland. 

The main aims of control on the Underground are to work 
efficiently a very heavy passenger traffic and to secure safety 
in working. 

During 1924 upwards of 400,000,000 passengers were 
carried on the London Underground Railways, and the mere 
fact that about forty trains follow one another in each direc- 
tion in one hour at such busy points as Charing Cross or 
Camden Town is in itself a sufficient indication of the need 
for the adoption of every precaution against accident that 
human ingenuity can devise. Mechanical and automatic 
control devices have been introduced more freely on the 
London tube railways than on any of our other railways. 

The whole pt the 43 miles of underground railway of the 
London Electric Railway Company are under a central tele- 
phone control system, with headquarters at Leicester Square, 
which station forms a sort of clearing-house, as far as the 
operating of trains is doncerned, for all the L.E.R. fines, 
(Incidentally it may be mentioned also that the working of 
all the L.G.O.C. buses — a fleet of 3,500 machines — ^is under 
control from an adjoining office. See pages 81-82.) The dis- 
tinguishing features of the London tube railways from the 
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point of view of control are in the first place that the trains 
are all passenger trains running mainly at scheduled times ; 
the trains on '' the circle ’’ run at regular intervals/ and these 
intervals (5 minutes or 3 minutes as the case may be) have 
to be maintained. With the exception of -a few junction 
stations, no junction or relief siding difficulties have to be 
met with. The absence of goods worldng is of greater 
importance in the simplification of signal working than would 
at first sight appear, for wherever goods traffic is worked 
there must be a goods station, and a goods station involves a 
junction with the running passenger lines. It is these 
junctions that constitute the complications of signalling, and 
simplification of signalling largely depends on the elimination 
of junctions, or, as they are called, openings,’’ in the main 
line. The first and prime essential in the London train 
control, however, as in all train control offices, is an efficient 
telephone exchange, and in this respect the office at Leicester 
Square is of the highest excellence. The traffic controller has 
his room adjoining the telephone exchange and he is able 
to get prompt communication by means of a separate line to 
each station on the system, and by a direct line to the top 
station or station master’s office at each station (about 450 
in all). The controller has also provided in his own office a 
private telephone board giving direct connection to some 60 
of the more important stations or control points, and he is 
able to immediately connect himself to any one. of these 
points. 

In case of any disorganisation of traffic or in any emergency 
of any kind, the machinery of control is immediately called 
into play. On the day of the writer’s visit, owing apparently 
to some special inrush of traffic at Waterloo, the underground 
train was delayed there for 2| minutes, its normal stopping 
time at that station being 15 seconds. Tha't delay would 
cause several trains behind it to be held up and delayed, and 
each train afterwards would, if possible, have to be quickened 
up, and follow more quickly on the heels of its predecessor. 
The writer was told that this 2 1 minutes’ delay would probably 
throw six following trains out of gear before the schedule time 
was 'overtaken again. 

The key to satisfactory working on the Underground 
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Electric Railways is the maintaining of frequent and regular 

headways ” * between trains following each other. At a buBy 
point where some forty trains follow one another in the hour 
the average headway is 1 minute and 30 seconds, and one of 
the principal mechanical contrivances in the Electric Railways 
control system is the recording clock for indicating the head- 
ways. At all the principal stations there is fixed as the train 
leaves the station a headway clock or dial indicator, which 
records automatically the time since the last train went past 
it. If this clock indicates 4 minutes, it shows that 4 minutes 
have elapsed since the previous train went by, and as another 
train passes the indicator the pointer is released, automatically 
returns to zero, and again begins from that point to register 
the time till the next train comes by. At any of the stations 
the waiting passenger may tell by the automatic dial how long 
it is since the last train went by. But the main use of this 
indicator is for the controller, and in the control oflfice is a 
duplicate or exact replica of the station dial recorder which 
the controller can switch on to certain of the dial indicators at 
the stations. As a matter of fact, he will select a station at 
his discretion for test purposes, switch his own dial '' into 
gear,’’ and immediately his dial indicator is synchronised with 
such station indicator as he chooses to select. This he does 
for purposes of test. If a steady and even headway of train 
after train is maintained, the maximum number of trains can 
be worked, but if a headway of 3 or 4 minutes occurs when a 
maximum of 2^ only is expected, the controller knows some- 
thing is wrong, and steps must be taken to bring the working 
back to the normal, or a record wiU be made that another 
train might at this particular time be worked in. The 
mechanism is so arranged that if the controller is testing to 
ascertain whether any 3 minutes’ headway exists at a particular 
station — say Charing Cross — ^a bell automatically rings to draw 
his attention should a 3-minute interval be recorded, so that 
his mind is not taken ofi his other duties to watch the Charing 
Cross dial. An audible intimation is given him. It functions 
as he requires it, and automatically draws his attention each 
time the given headway is exceeded. 

* The headway is the interval between trains foUowing one another 
in the same direction. 
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• There is also a second clock dial or disc -wMcli is used for 
the purpose of recording the density of trains over any par- 
ticular track at varying periods in 24 hours. It is simple and 
ingenious. The disc revolves under a stamp or hammer, 
which, being automatically actuated by each train as it passes 
a given point, stamps the margin of the disc" exactly in pro- 
portion to the number of trains, and as -the disc is graded 
and revolves evenly, going round once in 24 hours, and each 
bar represents a train, a graphic record is obtained at what- 
ever station point on the line the apparatus may be set. 

In Fig. 39 is given a picture of this disc, which has taken 
a record at St. James’ Park. 

The telephone - switchboard and exchange in the Leicester 
Square office has some unique features. There is no noise 
of ringing, a call being indicated by the exhibition of a red 
disc at the switch of the particular station which has put 
in the call. 

Automatic signalling of trains has from the opening of the 
electric tubes been the method of signalling employed. As 
each train passes a signal post it locks on the signal behind 
it against any following train (by a method of track circuiting), 
and holds the signal at danger as long as it is in the section, 
releasing the signal when it passes the signal post into the 
next section in advance. Each train thus signals itself, and 
signalmen are eliminated. The men have only to be installed 
at places where there exists any junction in the running line. 

It may be mentioned in tins connection that when the 
Metropolitan conversion from steam to electric traction took 
place a considerable reduction of signalmen employed was 
the result. Between Praed Street and Aldgate Stations, where 
there had been 49 block sections, the automatic signalling 
which, following electrification, was installed two or three years 
later, provided 68 block sections, this increase of 19 sections 
representing an increased capacity of the line for 40 per cent, 
more trains, and the signalmen were at the same time reduced 
in number from 86 to 27, 645 levers being reduced to 362.’*^ 

Whilst the adoption of the block system and the inter- 
locking of points and signals are devices for securing trains 

* From a paper read by Mr. Willox at tho Institution of Civil Engineers^ 
March 14, 1922. 
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against accident, by preventing two trains being on tbe line at 
once, man^ accidents have occurred through drivers running past 
signals against them, and so getting into a section already 
occupied by another train. This contingency is guarded 
against on the IJondon Underground railways by an automatic 
stopping device, %md if a driver by any mistake runs past a 
signal set at dangmVagainst his train, contact is made with a 
track treadle or traipi stop, which is placed in position by the 



Fig. 40. — ^Tbain- Stop and Tbip-Cock. 


mere fact of the signal being at danger, and the contact made 
with the treadle opens a trip-cock and automatically puts on 
the continuous brake, and at once brings the train to a stop. 
A train going at full speed is by this automatic stop device 
pulled up and, stopped in about 400 feet. The illustration 
above shows the nature of this device. 

In case of any emergency requiring current to be cut off 
there are arrangements in the tunnel allowing this to be done 
and enabling telephonic communication between the train 
staff and the sub-power station. Two copper wires are 
provided over the whole length of the tunnels, to which 
the motor-man has access, and by grasping these and 
bringing them into contact by tight pressure an emergency 
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device operates in the sub-station, cutting current off the 
track in question and sounding a special alarm. • The sub- 
station attendant then takes up his telephone recei-^er, and as 
the motor-man who gave the alarm call has by this time 
clamped on to the emergency wires his pc^able telephone 
he can arrange with the sub-station attenTdant what is the 
next step to be taken to meet the er^gency and to put 
things right. * 

The device known popularly as the “ dead man’s handle,” 
so commonly in use now on electric tramway motors, is in 
regular operation on the Underground railways. As the motor- 
man keeps his hand on the control handle a switch is pressed 
down when the train is moving. The removal of the motor- 
man’s grip of his control handle — ^in case of his being stricken 
down from any cause at his post — causes an opposing spring 
to be released and throws the lever to the off position, auto- 
matically cutting off the current and applying the brakes. 

One further precaution is taken in this connection, and 
automatically given effect to, which secures that a sufficiency 
of brake power is maintained. An air pressure of 45 lb. must 
be maintained in the brake pipes or the train will not start. 
An automatic device prevents the motor starting with less 
than its safe minimum brake pressure : so after a stop 
the driver must always charge up to the necessary pressure for 
safe working. There is no need for a tell-tale gauge ; the 
train simply will not start if a sufficiency of air pressure is 
not in the pipes. 

A leaflet describing the system of safety “control ” on the 
Underground issued officially by the company in 1911 so 
carefully sets out the precautions taken, and the diagram so 
clearly sets out the arrangement of signals, that it is set 
out in fuU in Eig. 41, with the leave of the mana^ng 
director. Since this notice was issued (in 1911) many further 
improvements and precautions have been introduced. Some 
of these have already been referred to. 

In order to control and keep moving the crowds of 
passengers, escalators, i.e. moving stair-cases, were introduced 
many years ago and are being widely extended, at great cosL 
Passimeters, which control the queues of passengers and briift 
ticket checking and ticket issuing under the control of oWe 
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office— the booking office — ^which is equipped with autom^ljbiQ 
ticket issuing machines, are being introduced at many statiqn'g\ 
These last named innovations are all in the directiojfifr| a 
more rapidjf distribution of tickets, and aimed at reduriing or 
preventing congestion at the booking office windows. 

The new methods of control on the Underground have 
reference not only to the efficient working of passenger trains, 
but are directed to the regulation of the very heavy crowds 
of passengers which use the stations at the daily rush hours, 
and also — and this primarily — to the attainment of the 
maximum degree of safety in working. 

By mechanical appliances and automatic devices of the 
kind we have been describing the London Underground 
Electric Railways maintain an immunity from accidents to 
passengers which is probably unequalled the world over, and 
justifies the claim that has sometimes been made that on any 
quantitative method of measuring risks there is no safer place 
in the world than a seat in one of the Underground trains ! 



CHAPTER XVI 


THE ROLLING STOCK CONTROLLER 

I. Wagons 

In illustrating in our first chapter the directions of control 
in a railway system, four heads were referred to : (a) The 
sorting out and despatch of packages at a goods station ; (6) 
daily distribution of carriages and wagons ; (c) the economical 
distribution of locomotives ; (d) manipulation of train working. 
The complexity of control grows with these four heads in ascend- 
ing ratio, and having now dealt with three of these directions 
of control, we proceed in this chapter and the next to deal 
with the moving stock upon the railw^ay systems — ^the wagons 
and carriages. In describing the several control offices we have 
necessarily had to discuss this question in some measure, 
but it must now be dealt with more in detail, as rolling stock 
control ” is an essential factor on all railway systems, 
whatever be the method of train control. 

A large company in England owns about 300,000 wagons, 
with probably as many again belonging to private traders 
running indiscriminately amongst its own stock. In England 
and Wales there are altogether some 1,400,000 wagons of 
which 750,000 belong to the railway companies. 

The problem from the point of view of the management of 
a railway company is how best to secure the efficient distri- 
bution of the 300,000 wagons, so as to get the utmost use 
and advantage out of each wagon. At any given moment, 
say, eight o’clock in the morning, one-half of these wagons at 
least will be under load, either being loaded at sending point, 
unloaded at receiving point, or in course of transit. A certain 
number will have Just completed their journey and discharged 
their loads, and will be waiting as empties for their next 
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journey ; there may he an accumulation of empties at cert^ain 
points : there will certainly be many points where, for the 
conveya'nce of goods awaiting transit, wagons are require^. 

The WJjrgon controller has first to collect infor;hatioii 
as to (1) where all his stock is and what it is doing, (2) what 
is the requirement of each station and forwarding point, and 
then arrange for the. distribution so as to meet his requisitions 
as fully as possible, and with as little as possible of unnecessary 
haulage of empty stock. This is the daily problem before the 
controller, and there are various methods by which the work 
is given effect to. 

One of the simpler methods is perhaps that in force in the 
U.S.A., where every railway company has its car accountant’^ 
who is charged with the duty of watching each individual 
wagon, following its journey day by day over the many 
thousands of miles of track covering the surface of the American 
continent, and using his efforts to get for each wagon a 
maximum of service. This service is measured in miles, i.e. 
car miles. 

Under this arrangement, a ledger is kept for every wagon 
or rather a page in a monthly ledger, each page having the 
dates of the month (1 to 31) in the left hand margin, and 
opposite each date a space for the record of the day’s work 
and mileage. Thus one page might be illustrated somewhat 
as shewn on page 210, at the top of each being recorded the 
number o| the particular wagon referred to. 

It must be understood that this is an entirely supposi- 
titious case— a blank form filled up haphazard, and merely to 
give an illustration of the way in which the car accountant 
principle is worked out in the U.S.A. A very heavy amount 
of ^bookkeeping is involved in keeping up these records as may 
easily be understood, but it is considered fully worth while ; 
for the freight* "car equipment of a big railway company 
represents a very heavy expenditure, both in capital cost and 
annual upkeep, and the method of the car accountant’s super- 
vision is on lines somewhat as follows. 

He knows what is a good average figure of monthly mileage 
to secure in the running of each car, and with such cars as secure 
very small mileage returns in the month enquiry as to the reason 
why is at once instituted. Supervision is being continuously 

14 
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exercised with a view to getting the mileage results of every 
car in service increased, and the mere fact that all the agents 
conberned in operating or in any way handling the. cars know 


Box Wagon (Gondoia Car) No. 44,621, Bogie Trucks, Westinghouse 
Brake. Tare, 12 tons 6 cwt. 


Date of 
Month- 

Particulars as to Service. 

Location between 

9 and 10 p.m. 


1 

Goods terminal at New York 

New York 


2 


New York 

— 

3 


New York 

— 

4 

Labelled City to Chicago 

En route 

200 E. 

5 

En route 

350 E. 

6 


En route 

300 E. 

7 

Arrives Chicago 

Chicago 

120 E. 

8 

Loading up 

Chicago 

— 

9 

Labelled for Pittsburg 

Chicago 

70 

10 


En route 

250 

11 


En route 

250 

12 

Arrives Pittsburgh 


80 

13 

At Pittsburgh . . 


— 

14 


I'i-: .'/s:*':-! 

— 

15 

Loaded out for Harrisburg 

En route 

200 

16 


En route 

200 

17 

Arrives at Harrisburg . . 

Harrisburg 

— 

18 

Harrisburg 

— 

19 

Despatched to Philadelphia . . 

En route 

50 

20 

En route 

100 

21 

Arrives Philadelphia . . 

Philadelphia 

20 

22 


Philadelphia 

— 

23 

Load discharged 

Philadelphia 

— 

24 

Sent private siding for reloading 

Philadelphia 

•6E. 

25 

Reloading to Atlantic City . , . . 

Philadelphia 

— , 

26 

Despatched to Atlantic City . , 

Atlantic City 

66 

27 

Unloaded and returned to New York 

Atlantic City 

— 


shops for repairs 


28 


En route 

100 E, 

29 


En route 

100 E. 

30 


En route 

100 E. 

31 


En route 

71 E. 




1,286 Rev-t 
1,346 Empty 


t = Revenue. 


that “ the eye of the boss — ^to use an Americanism — ^is upon 
'them has a stimulating effect. 

li the wagon stock of an individual company is 300,000, 
to deal with the whole stock in this way would apparently 
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require for each month a ledger of 300,000 pages ; and stated 
in this way it seems to be an almost impracticable problem; 
But in these days of -loose leaf registers and card systems a 
ledger is a very adaptable commodity, and anything that will 
considerably improve the working arrangements and effective 
distribution of railway wagon stock is worth a trial. If the 
magnitude of the task from the accounting point of view is 
too great to deal with the whole stock, it will be found probably 
that for a certain proportion — the more expensive kinds of 
stock, e.g. all trolley wagons, 50-ton wagons, gunpowder vans. 


Summary. American and Canadian Freight Cars duri^'f '',‘C'T.rs f'nding 
June 30, 1909, 1911, and 1912, and Average Car f c:d j;)!-. 


Month. 

Average Miles per Oar per Day. 

Average Ton Miles per Car 
per Day. 

Average 
Tons per 
Loaded 
Oar. 

YE 30/vi 

1909. 

1911. 

1912. 

1909. 

1911. 

1912. 

1912. 

July 

20-0 

22*8 

21*9 

275 

323 

317 

21*1 

August 

20*0 

23*2 

22*9 

292 

358 

350 

21*6 

September . 

22*0 

24*2 

23*8 

320 

375 

368 

21*6 

October . . 

23*8 

24*8 

25*0 

346 

376 

382 

21*1 

November . 

23*1^ 

24*3 

24*4 

341 

385 

376 

21*9 

December. . 

22*3 

22*7 

23*4 

332 

349 

361 

22*5 

January . . 

20*9 

22*1 

20*4 

293 

331 

325 

22*8 

February . . 

21*7 

22*6 

22*9 

306 

330 

370 

22*6 

March 

22*7 

23*2 

24*5 

330 

332 

389 

22*4 

April , . 

22*4 

23*3 

23*3 

310 

317 

340 

21*2 

May 

22*5 

23*7 

23*7 

304 

338 

350 

21*7 

J line 

22*4 

22*9 

24*1 

314 

338 

366 

21*8 


Fig. 42. — Freight Cab Performance in U,S.A. 


and such stock as cattle wagons, passenger saloons, etc., can 
be dealt with satisfactorily in this way, a card system probably 
being substituted for the book register or ledger. This is in 
fact being done by British railway companies, as part of their 
control system, as will be explained. 

Above is given a statement taken from the American official 
records of the freight car performances for the years ending 
June 30, 1909, 1911, and 1912. The statement, which is 
complicated by the inclusion of the Canadian railway wagons 
with those of the United States railways, will be found interest- 
ing as showing one of the statistical surveys made use of on 
the other side of the Atlantic, 
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. ' As a matter of interest, we give also for what the figures 
^re worth similar figures as to the average wagon miles travelled 
per car per day, and the average ton miles hauled per car per 
day for the two large British companies in 1924. They show: 



Number of Wagon 

Number of Ton 

1024. 

Miles per Wagon 

Miles Hauled, per 


per Day. 

■Wagon per Day. 

London & North Eastern Railway 

20*6 

73-3 

London, Midland <& Scottish Railway 

22-8 

84*5 


This comparative table may serve to bring our minds back 
to methods in our own country. 

Where the functions of rolling stock control have not 
become absorbed in the central train control office of the 
superintendent, there exists a rolling stock controller in 
charge of carriages and wagons respectively, whose function 
is to discharge the duties and responsibilities already described. 
He is styled ‘‘wagon controller” or “carriage controller” 
according to his duties ; or simi)ly chief of the wagon control 
or carriage control office. 

The rolling stock controller is a functionary usually acting 
under the direction of the general superintendent, ’ and his 
supervision is exercised through the district (or .divisional) 
superintendents, over a large number of subsidiary wagon 
depots. We will consider first the freight wagon stock, and 
assume eight districts and seventy-two depots (an average 
of nine depots to each district.) 

Control is exercised from the head office by a daily survey 
of the position in regard to stock, information being obtained 
under the following arrangements. A census Is taken at every 
station and wagon centre daily at noon. At 2 o’clock each 
day a return is received at the central office setting out 
precisely how each district is circumstanced as regards 
requisitions for wagons, and its surplus or shortage of stock 
to meet the demands for traffio. It is the function of the 
coiftrol office to supply the shortages of one district from the 
surpluses of others ; or when there is an all round shortage 
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to detemiine who is to go short, or to what extent the shortage 
can be equitably shared by all applicants for wagons. In case 
of any c5optiniied period of shortage, consideration has to be 
given to the question of getting increased supplies of stock by 
borrowing, or by getting traders to unload and discharge wagons 
more quickly ; and in case of surpluses to consider whether' 
a definite number of. wagons should be withdrawn from traffic 
and stored away in sidings. Periodically, the stock controller 
must consider with his superintendent the question of adding 
permanently to his stock to meet increased or increasing 
traffic. 

To adjudge adequately what is the need for an increase 
of stock carefully selected statistics and graphs are essential. 
The rolling stock controller will keep a graph or diagram 
which shows day by day every month the extent of surplus 
or shortage of all his principal classes of wagon : the wagon 
stock being equated to the amount of traffic in tons or ton 
miles. An illustration of how such a graph is drawn up is 
given in Appendix VIII. 

This graph, however, is for one month only, and is useful 
as showing the ^fluctuations for current purposes within the 
months the purpose for which it is compiled. But having regard 
to fluctuations of railway traffic from var37ing causes, a survey 
over a few years is essential before the adequacy or otherwise 
of a wagon stock can be determined. 

Many, traffics are seasonal, causing a temporary urgent 
demand for wagons leading to a shortage extending perhaps 
for several weeks, but not longer ; and after a protracted 
strike or other emergency the working off of arrears of traffic 
may also lead to a temporary very large demand. But these 
passing circumstances must be distinguished from an increased 
demand arising from the natural development of traffic which 
normally takes* place over a course of years, or at any rate 
which did prior to 1914 : since the war period circumstances 
in regard to wagon distribution have been very abnormal 
and normal progress has been arrested. But this only increases 
the need for comprehensive surveys. 

The figures of the monthly graphs must be converted into 
monthly averages, and the twelve months of each year xjon- 
verted into a graph for the year : then an illuminating record 
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of the wagon position compared with traffic handled is pre- 
.sented, forming the best possible basis on which ,to found an 
opinion as to adequacy or otherwise. ^ ' 

But we must come back from the point of* view as to 
whether the general supply as a whole is- adequate to the 
daily function of the wagon controller which is to secure an 
ejSEicient distribution of such stock as he has at his disposal. 
This can only be done by daily survey — or perhaps twice 
daily — of the whole position, as to requisitions for wagons and 
wagons on hand immediately available for loading purposes. 

It has been already stated that the rolling stock controller 
obtains a daily return from all points of despatch and unloading, 
and from all stations a statement of wagons on hand as well 
as of w’^agons wanted for immediate despatch of traffic. At 
12 o’clock midday a census is taken at each station, and 
a return of (1) number of wagons on hand, (2) number needed 
to load up to-morrow, (3) number available for this purpose, 
(4) balance — shortage or surplus. 

This return is sent from the station to the local depot : 
the local depot agent, after adjusting matters in his own 
district, sends a similar return as to his district to the district 
superintendent, who in turn, after arranging for his own district, 
sends on his wagon i*eturn to the general superintendent’s 
central wagon control office. 

This is the daily xoagon rej>ort, and it is forwarded to the 
head office from the district superintendent’s ofiice conveying 
a summary of the position in each district. The district 
superintendent in turn has received information (1) as to 
traffic to b© moved, ‘ and wagons required therefor from the 
different station masters or goods agents, and (2) as to wagons 
on hand from the station masters and wagon depots. 

It is then the business of each district superintendent to 
adjust the balances within his own district" first, transfering 
wagons as necessary from points where they are standing as 
empties ” to the stations requiring them with as little haulage 
movement as can be arranged, and with the utmost despatch 
practicable. 

The total balance in the district, whether as surplus wagons 
on hand, or as a shortage which needs to be mad© up from 
elsewhere, is then reported to the central wagon control office. 
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who take such action as is necessary to adjust supplies between 
the districts. 

To give the exact information which the wagon control 
office requires the return must specify the wagons received 
loaded ” on the day the return is made out, and also on the day 
preceding the date, of report ; and as regards wagons required — 
whether they are wanted for despatch to-day or to-morrow 
or later ; and of course the types of wagon must be specified 
all through, though for the general station traffic it is the 
ordinary open wagon, and the 10- or 12-ton box or covered 
wagon which are the two standards with which mainly the 
return is concerned. 

As this return is the foundation return of the wagon con- 
troller’s business, a copy of one of the standard forms — ^the 
daily wagon report — ^is set out in full in Appendix XI. This 
report passes daily from each station to the wagon depot ; 
from each wagon depot to the district superintendent, and 
from the district superintendent to the central wagon control 
office. Most of the wagon descriptions are referred to by code 
word, and the columns of the return are also coded so that 
the telegraph may be freely used, as of necessity it must be, 
between stations and depots. 

An important factor in considering the summary return 
at headquarters is how many wagons have been loaded out 
to other companies’ systems, and how many wagons have 
come on tp the system either empty or loaded with goods from 
other railways : these figures are carefully watched in the 
control office, and action taken as may be necessary. There 
are of course inter-company understandings and arrangements 
providing for balances of stock to be fairly adjusted between 
railway companies, the necessary adjustments being made by 
the clerical machinery of the railway clearing house. 

The pool ’* or common user arrangement of wagons under 
which, instead of each company rigidly keeping possession of 
its own wagons, an inter-company arrangement has been made 
providing for common user of the wagons as though it was 
one joint stock has vastly affected the whole problem. Under 
the old system when a given wagon ran off the owning 
company’s line it had to be returned as soon as possible, often 
a very long distance of empty running ; and for every mile it was 
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tise,d with load away from its own system the using company 
paid the owner an agreed fixed figure per mile run. All these 
accounting adjustments disappeared when the pool- came into 
play, a, simple account of the number of w^agons passing on and 
off each company’s line being carefully recorded by the central 
authority, and debited or credited against the company con- 
cerned until the number on loan is returned, or the surplus 
received by a company is duly wiped off. - 

There is no need here to enlarge upon the advantages and 
implications of the pooling system, which has been admitted 
on all hands to have accomplished great economies ; but it 
has been necessary to refer to it in describing preliminarily 
the area of operation for control of rolling stock. 

The foregoing in very general outline represents the method 
by which supervision over the large stock of a railway system 
is being maintained, — the system of the car accountant in 
America, and the method of a wagon or rolling stock controller 
in Great Britain. 

As the size of a railway company has grown, and with it 
the number of wagons forming the stock of a railway company, 
the organisation has become ever more anc^jmore complex. 
The greater the size of a company moreover, the greater is 
the variety of types of wagon, and every type needs special 
consideration in the daily distribution. A reference to the blank 
daily return of wagon requirements (Appendix XI) is sufficient 
to show the great variety in descriptions of wagon, each of 
which has to come under consideration in the daily review. 

It is W'hen one comes to handle the detailed requirements 
of every individual station that one realises the jigsaw 
puzzle ” character of the arrangements which it is necessary 
to make in daily administration, and the supreme importance 
of having the control machinery of the most efficient character. 

Leaving out of account for a moment alT specially con- 
structed vehicles (for we shall deal with them later on) what 
are known as ordinary covered or open wagons are distributed 
to meet the following multifarious circumstances. Every day 
the large ports of the country — London, Hull, Liverpool, 
Glasgow — are requiring a vast number of wagons to load up 
imported goods for the interior, and as these imports are 
normally much greater than the exports, a steady stream of 
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empty wagons is always being sent in to the ports. Every 
day at the greater number of stations on local or rural lin’esl 
goods ar6 noming in with articles for local consumption and 
wagon empties are "^made at these stations, and they have 
to be transferred to industrial district stations where a greater 
number of. wagons are required for manufactured articles. 
At junction stations. every day a stream of empty wagons is 
coming on and off the Hne, and those coming on have to be 
directed to points which are demanding wagons. Then there 
are special or seasonal traffics such as the annual despatch 
every autumn of the agricultural harvest, meaning a great 
demand for wagon stock at all country stations ; the late 
spring import of timber requiring a vast array of wagons at 
places like Grimsby, Hull, Hartlepool, Cardiff, Leith ; or again, 
fish wagons for the despatch of the herring harvest every 
summer as the fisherfolk follow the herrings round our 
northern coasts. 

And apart from all these general merchandise commodities 
there is the question of coal conveyance from the collieries — ^to a 
large extent conveyed in private owners’ wagons, but in the 
North-East of England and in Scotland carried like all other 
goods in railway owned wagons. 

We have named some of the principal circumstances which 
affect wagon distribution ; but there are endless others, even 
as regards the supply of ordinary vehicles. Every railway 
company Jias a great number of specially constructed wagons, 
as for example boiler or trolley wagons — ^long wagons sup- 
ported on bogies, and built to carry heavy boilers or stern 
frames or bridge machinery — of 20-, 25-, or 30-ton capacity. 
Then there are many 25- or 15 -ton wagons built for special 
service in ordinary traffic ; there are 25“ton wagons for the 
conveyance of ironstone ; 50-ton goods wagons for bricks ; 
special prize cattle vans ; cattle wagons fitted with continuous 
brakes ; gunpowder vans ; and many other descriptions. 

Special control has to be kept over all these classes of 
wagon, and it is done on much the same principle as that 
referred to in connection with the car accountant in America, 
only here each vehicle is recorded upon a card instead of upon 
the page of a ledger. The daily work and location of each 
of these special wagons is kept track of by the wagon con- 
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troller or Ms assistant by means of a card system of indexing 
. — one wagon, one card. TMs card record, it will be seen, is on 
much the same lines as that set ont on page 210, as-that of the 
American ledger. Below is given a section of a Sample card, 
which records the details of service of L.N.E. Railway trolley 
wagon 5499 for one month. 

The number of wagons owned by the L.N.E. Railway, it 
has already been stated, including brake vans, is 279,639;*** 
the L.M. & S. Railway corresponding figure is 308,122. The 
L. & N.E. Railway, in view of the immense increase both 

Tkolley Wagox No. 5499. 

Carrying Capacity 20 Tons. FlatroL 


Bate. 

Prom. 

To. 

L. or E. 

T. 

0 . 
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Jan. 8 

York Shops 

York, So. View 

E. 



For orders. 

9 

York 

Go ole 

E. 



W. 

10, 12 


At Goole 

E. 



W. 

13 

Gooio 

Middlesboro’ 

L. 




17, 19, 20 


At Middlesboro' 

L. 




21 

Middlosboro’ 

So. Stockton 

E. 



W. 

22 


At So. Stockton 

E. 



w. 

23 

So. Stockton 

Simdoi'land 

L. . 




24, 26 


At Sunderland 

L. 




27, 28 


At Sunderland 

E. 



s. 

29 

Sunderland 

So. Shields 

E. 



s. 

30, 31 


At So. Shields 

E. 



s. 


in area of control and in number of wagon stock, have 
deliberately kept their wagon control arrangements under 
their wagon controller separate from their new arrange- 
ments for train control. The whole of the large wagon 
stocks of the constituent companies have been amalgamated, 
and are being worked from one central control oflSce in the 
manner already described in this chapter, and: it is considered 
that this in itself is a large enough undertaking to perfect 
as a system without the complications of the new train 
control arrangements being mingled with it. The vary- 
ing arrangements for wagon control and distribution in the 
six different companies have all been brought together under 
one. central office at York, and there are now 24 district 


* December 31, 1924. 
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wagon control offices extending from London in the south to 
Aberdeen in the north, with 121 local control points, the 
adjustment between all these in the daily distribution and 
allocation of wagons being made by the York wagon control 
office. 

As regards the L.M. & S. Railway method, we have 
explained this in sojme detail in Chapter XII, and pointed 
out the great advantages which it is claimed arise from 
amalgamating the business of wagon control with that of the 
train control in the one central office at Derby. 

As regards the L.N.E. Railway system where the two con- 
trols — train and rolKng stock — are maintained under separate 
sapervisions, the train control telephone machinery contributes 
valuable help locally, and in some degree also at headq^uarters, 
in compiling necessary information, and in working trains of 
empty wagons as required by the wagon controller. The two 
supervisions working in harmony mutually help one another. 



CHAPTER XVII 


THE ROLLING STOCK CONTROLLER 

II. Careiages and Passengee Stock 

The distribution of carriage and passenger stock follows in 
its main features the system just described as in operation for 
goods wagons, so there is not much to be said further as to 
control and allocation. The main difference between the two 
classes of vehicle as affecting control and organisation is 
(1) that the freight stock is much larger in number, and (2) 
that a large proportion of the passenger vehicles work day 
after day on the same journeys, backwards and forwards in 
regular routine, or “ roster as it is often called. It is only 
the balance that needs special control. 

This balance, however, is no small factor in itself ; 
there are horse-boxes, prize cattle vans, motor-car vans, milk 
vans, fish wagons, passenger saloons, and a great number of 
miscellaneous special vehicles, all of which are carefully con- 
trolled by a system of cards kept in a cabinet in the passenger 
stock controller's office. Each card is entered up daily after 
the daily census is obtained, and the card bears the record 
of work performed, miles run, etc., and in the case of saloons, 
the day by day earnings. 

The total passenger train vehicles (1924) in Great Britain 
was 72,823, of which 51,238 are passenger carriages, and about 

22.000 special vehicles running with passenger trains. The 
rolling stock controllers of the two large companies have 

27.000 and 21,000 passenger vehicles respectively under their 
control. As with goods wagons the passenger stock is on the 
L.N.E. Railway under a passenger stock controller — a func- 
tionary apart from the train control office, whilst on the 
L.M, & S. Railway the passenger stock control is part of the 
central train control organisation, and is supervised by an 
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assistant controller (carriage stock), who acts as assistant .to 
the cMef train controller. 

Probably more than half the passenger carriage stock of 
Great Britain is running in regular service day by day, requiring 
no control or daily distribution in the same sense as goods 
wagons or horse-bosses which have to be daily allocated to their 
work. The carriage stock, indeed, divides itself under three cate- 
gories, namely, the scheduled service carriages which have just 
been referred to ; the spare stock which is located in various 
parts of the system for regular strengthening of trains at 
periodical intervals, e.g. market days in rural districts, 
Saturday or week-end traffic ; this is known as “ market stock,” 
or spare stock for strengthening.” Then there is the balance 
— ^a third category — ^which constitutes a margin of available 
carriages — for excursion working in the summer or for use 
whilst the normal stock is in shops for repair. This stock 
naturally consists in large part of the older carriages of the 
companies, as the new stock goes at once into regular daily 
service. 

During the summer months, there is great demand for 
extra carriages for excursion working, and one of the functions 
of the carriage controller is to see that as many vehicles as 
possible are available for the running of excursion traffic. 
Indeed, during the summer time the running of excursions 
w^hich the company advertise is determined b}^ the stock 
available.. 

The special functions exercised by the control office at Derby, 
now that the rolling stock and trains control have been brought 
together, have already been fully discussed in Chapter XII 
(see pp. 163-165), and need only be briefly referred to here. 
The system of dealing with ‘‘ extras ” has also been explained. 
A board is displayed every da^’" on the office wall, which indi- 
cates all the extra carriages (i.e. carriages over and above the 
normal “ make up ” of a train) which require to be put on 
the train either for special party or for market day require- 
ments, or for other strengthening purposes. Upon any special 
party being arranged for in advance where an extra carriage 
or vehicle is required, the control office is advised : that office 
keeps a register of these requirements, and it is thenceforth 
the responsibility of the controller to see that the carriage 
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is -provided arid placed on the train. As the date approaches 
the carriage is arranged for, and every night at midnight the 
extras ” board is altered so as to post np, for all in the office 
to see,- the passenger train ‘‘extras for the ensuing two days. 

A copy of the passenger trains extras card (down trains) 
in nse at the Derby control office of the L.M. & S. 'Railway is 
set out on page 223 (Fig. 43). 

It will be seen from what has been said as to the control 
of passenger vehicles that the Derby office has complete 
control over both trains and vehicles on both the passenger 
and goods working side. 

So long as a company is able to steer clear of the difficulties 
and dangers inevitably attaching to so great a concentration 
of differing duties, it is manifest that there is advantage in 
bringing the two controls (of trains and of vehicles) into as 
close juxtaposition as possible. The arrangement of special 
telephones linked up by an exchange for the specific purpose 
of train w^orking constitutes undoubtedly a mechanism of the 
greatest value to the stock controller, and it is easy to see 
in such a case as the daily allocation of wagons — or of 
carriages — ^necessitating the special workingr to any point of 
a number of empty vehicles — that there is great advantage 
in making decisions as to movement of vehicles to have the 
machinery for working them forward in the same office and 
under the same control as is the allocation itself. 

But the difficulties of a combined office are great and 
serious, and it seems clear that they can only be met by a 
very considerable modification in organisation and personnel. 
Whether this is or is not worth while responsible officers in 
authority will have to decide. The question of the effect 
of the impact of the new control arrangements upon the 
organisation as well as upon the individual is dealt with in 
Chapter XVIII. 

One point in conclusion may be urged that whatever be 
the precise arrangements for the control allocation and dis- 
tribution of carriages, wagons, or other stock, the results of 
present management under which the public requirements are 
so efficiently and adequately met must incite the admiration 
of 6very thoughtful student of the methods of big organisa- 
tions. 



QMTVVTT. KTMOfT 
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CHAPTER XVIII 


GENERAL EFFECTS OF THE NEW TRAIN 
CONTROL 

There are two points of general interest that it is well that we 
should now give consideration to : firstly, the very important 
effect that the new method of control must have upon the 
individual human unit ; and secondly, and not less important, 
the general effect upon the organisation of a railway company, 
which undoubtedly is far reaching. 

The effect upon the human unit is considerable. The 
reader cannot have failed to notice, even where the point has 
not been specifically emphasised, how the dejelopment of the 
new systems which have been described exercises a constant 
influence upon the individual worker. The subject may per- 
haps be considered one of general economics rather than 
specifically one of railway operation, but it is one of the greatest 
practical importance, and no student can afford to .overlook it. 

The introduction of the electric motor truck on a station 
platform for the parcels porter’s work is a good illustration of 
the considerable effect upon the character of a parcels porter. 
The electric motor hauls his parcels from point to point on 
the station platform. The electric motor superseded the 
old-fashioned hand barrow ; indeed, one electric motor dis- 
placed some half-dozen barrows. The barrow itself is a 
powerful help to a man in the prosecution of his work, but as 
soon as the motor is introduced, instead of assisting the man 
to do his work, it actually does the work itself under the 
man’s guidance or direction. Moreover, it carries the man 
himself along with the machine, thereby saving any exertion of 
hfe own in muscular energy. The porter really becomes a 
locomotive driver in miniature. And in connection with a 
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change of this kind the question may very properly be asked, 
and should.be very carefully considered as one of the most 
important- points in ecpnomic science : What is the effect upon 
the character of the man ? What is the effect on his physical 
and moral development ? Is he, on the whole, a better and 
more qualified human unit now that a mechanical appliance 
has come to his aid and is doing his -work for him ? Can he 
command as high a .wage, or, now that his work is so much 
easier, should it be paid on a lower scale ? This illustration 
of the effect of a mechanical appliance upon the station shows 
conspicuously how mechanical aid affects human effort and 
human character. Drivers, firemen, guards, are all being 
similarly affected in greater or less degree by the introduction 
of mechanical aids. We saw that with power-signalling the 
signalman’s manual labour is eliminated, and that in the case 
of engine-driving the introduction of electric power in place 
of steam, in addition to easing the driver’s work, actually 
renders unnecessary, in many instances, the fireman’s work 
altogether. 

The new telephonic train control is a mechanical aid on a 
large scale, an4 we may therefore expect that it should result 
in great modification upon the work of individuals in various 
grades of the staff. We may consider first the effect on a 
goods guard’s work. This functionary’s normal duties include 
the custody of the various consignments of traffic in the goods 
train for .y^hich he acts as guard. It is further his duty to 
keep a record — ^the guard’s journal, it is called — of the train 
journey, noting its arrival and departure time at the various 
stations at which it calls ; the wagons attached at each station ; 
time lost by detention at signals e/i route, or extra time taken 
at stations* at which it calls, in shunting or in other ways. 
These are amongst the principal functions of a guard’s work. 
When a train domes to be watched from a centralised office 
concurrently with its actual working the train record of arrival 
and departure times, time absorbed in shunting at stations, or 
in detention at signals are recorded in the central control 
office, and although in most cases up till now the guard con- 
tinues his work as hitherto, a large proportion of the record 
taking which has hitherto been included amongst his duties 
becomes unnecessary, as it is obtained by other and more 

15 
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direct means. It is quite possible that within the next year 
or two as centralised train control becomes a more accepted 
and established method even the guard's Journals -themselves 
may be abolished, and this will affect very definitely the whole 
status of a guard. In a previous book * the writer lias pointed 
out the necessity of a goods guard becoming in the future a 
more educated worker than he has been- in the past because 
of the additional duties likely to be thrown upon him, especially 
that of keeping the records of the weight of his traffic and trains 
in tons, and upon a more accurate basis of figures than is the 
practice in England to-day. Everything has been pointing to 
the need of better qualified men for train guards in the future. 

The train control office, how’^ever, itself is in many instances 
already keeping a record of the weight of trains in tons, and 
it furnishes to the manager a new, and quite easy, method of 
obtaining what is wanted. In this way, indeed, the new train 
control system may provide a solution of what has been one 
of the difficulties before railway managers in obtaining a 
record of the weight of their trains. But it seems quite 
definitely to lessen the need of a more educated man as guard 
in charge of the train. So far wc have been speaking of the 
goods train guard only. The same question is raised, though 
in lesser degree, in regard to the guard of a passenger train. 
Several of the passenger guard's recognised duties may in future 
be undertaken by the control office. 

We may consider it also as affecting the signalmen, and in 
this direction, too, the consideration becomes a very important 
one. We have seen (in Chapter VII) how the signalman's area 
of supervision and direct responsibility has been increased 
under the growth of telephone systems. At an important 
railway centre a signalman to-day is provided with telephones 
by which he can communicate 12 or 15 or more miles, at any 
rate, on either side of the station and ascertain the precise 
circumstances of approaching or passed trains, and his area 
of supervision has been increased accordingly. At many 
important railway concentration points the signalman is 
vested with authority to determine on which of two parallel 
roads the train may run where such parallel roads exist ; or in 
othjer cases where a main line train is running behind time, or 
* TM Principal Factors of Freight Train Operating^ chap. v. 
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out of course, whether goods trains or less important passenger . 
trains shall be allowed to leave his station in front of an express ‘ 
under the margin available. When a train control system is 
introduced into his district, the signalman’s authority is 
affected not a little. Instead of deciding on his own, he can 
only decide what is the right thing to do after he has consulted 
the control office, so that his power of independent decision is 
very greatly modified: It is quite commonly found that the 
signalman, in the first instance, raises some objection to inter- 
ference of this kind, and it is no easy point to say definitely ^ 
whether the signalman’s responsibility is increased ^ or 
diminished. 

The position in which he finds himself really is this, that 
the new and efficient instrument of supervision introduced 
over his head becomes not only a director of his mind and 
movements, more or less autocratic in accordance with the 
controller’s natural temperament, but brings him into conversa- 
tional contact with a superior agency which can be consulted at 
any time, and by consultation he is able to obtain a very much 
wider and more accurate knowledge in regard to the position of 
trains and of thejsircumstances which would enable him to come 
to a right decision as to what preference should be given to this> 
that or the other trains which is standing at, or passing by, his 
station. In other words, the decision to let a train move 
forward is taken with much greater knowledge than before, 
and really-, is the decision made by the signalmen and the 
controller in consultation. This undoubtedly will reduce any 
cause for anxiety on the part of the signalman, but his responsi- 
bility is not reduced — ^rather the reverse. 

Then there is the case of the engine-driver and fireman. 
They are not so directly affected as will be gathered from what 
has already been written about their position. The enginemen, 
however, are affected in this way, that a complete train tele- 
phone control system should make train running more punctual 
and effective all round, and more confidence in their ability to 
run to scheduled time should be engendered as a result of the 
feeling that the whole train w'orking machine is more efficient, 
just in the same way that block signals tend to give the drivers 
more confidence in running. The case is different with goods 
trains, whose enginemen run with less regularity than the 
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p.assenger trains, and many of which are not booked at all, for 
in these cases the more watchful supervision that is brought 
to bear all round secures that an engine-driver; even when 
doing his shunting work at a colliery or works siding, quite 
away from all his superior officers, may and doe's, under the 
new system of telephone control, come under the -new experi- 
ence of having to realise that the superintendent’s eye from head- 
quarters is constantly upon him as he carries out his work. That 
this experience has a considerable moral effect there can be no 
doubt. It will increase the driver’s sense of his responsibility. 

We have now referred to the effect of train control upon 
the goods guard, passenger guard, signalmen, and enginemen ; 
and other grades are affected in a less conspicuous maimer. 
But it needs here to be emphasised that the effect of the 
telephonic supervision as now developed is to bring into much 
closer relationship every grade of railway servant who is 
concerned in the running of trains. What has been spoken 
of in industrial circles lately with a good deal of emphasis, i.e. 
the team spirit, may and should, through the new telephonic 
system of train control, be introduced into train working with 
great effect. We may refer again to the signalman’s position, 
where it was pointed out that the decision of giving one train 
preference over another, or of selecting which of two parallel 
lines (main or independent) a particular train should be 
allowed to take is registered as the result of the signalman’s 
mind in combination with the superior mind of. the head- 
quarters staff. This same principle of a united mind of various 
officers concerned when a station master, local superintendent, 
or yard master decides a point and gives instructions is 
constantly at work. A local goods agent or yard master 
who is in direct telephonic communication with the goods 
station staff — ^foremen and checkers particularly — ^is able 
towards the end of the day to give various Instructions as to 
disposal of goods on hand and ready for forwarding to-day, 
which instructions are no doubt dependent upon information to 
hand, mainly telephonic, in regard to forwardings expected the 
following day. The information being transmitted to the 
station staff enables the latter to take a more reasoned and 
intelligent interest in the w-ork they are performing ; and the 
whole staff — ^the whole organisation we may say — carries out 



GENERAL EFFECTS OF NEW TRAIN CONTROL 229 

its duties with one well understood aim ; the team spirit 
works ; over a wide area the foremen and checkers or loaders,.* 
as the casa may be, themselves become more responsible as 
they come more into contact with the mind of the masters 
and into possession of the reasons by which the officers are 
actuated in issuing instructions . 

The whole organisation, indeed, as well as the individual 
becomes considerably affected ; and it may be fairly surmised 
that as the new telephone control for train working comes 
into play more generally as a mechanical assistance of the 
superintending organisation, an influence with far-reaching 
effect is being brought to bear on the whole railway system, 
in greater degree in those departments which are more directly 
concerned with train working. 

The superintendent's department is the one that is being 
most affected by the establishment of train control systems, 
for its principal occupation is in connection with the running 
of trains — ^the central part of a superintendent’s work. We 
have seen how it tends to bring the superintendent into more 
effective or authoritative connection with the manipulation of 
the locomotive, and with some comjjanies is leading to a 
transfer of responsibility for engine supervision from the 
mechanical engineer to the operating superintendent. 

In giving a more direct supervision over train working 
currently with the hour by hour operation it gives a more 
direct method of keeping all records, and is already superseding 
the method of train recording in ponderous books entered up 
some days after the actual running from the guard’s journal 
reports. Even if the old style of train recording books be 
kept up in the superintendent’s train recording office, they are 
more easily entered from the report sheets made up in the 
controller’s office whilst the trains are running than from the 
less careful figirres of the guard’s journals. But as regards the 
principal trains — of which the running records are entered up in 
the control office — the train sheet on which the information 
is entered will take the place of the train running book, and 
to a large extent the recording of trains from the guards’ 
journals may be superseded. As the trains office has in 
the past formed so large and so important a section of the 
superintendent’s office, the change involved as here described is 
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considerable. It must not be too hastily embarked upon, and 
if can only be adopted in the case of such trains .as are speci- 
fically referred to the train control office. With such trains, 
however, the necessity for a vast number of cntjuiry -forms 
being ' despatched at the end of each month, or periodically, 
to ascertain from station master or signalman .the reason 
of detentions or delays during the month that has gone 
disappears, for the supervision has , already been per- 
formed and steps taken as far as possible to prevent any 
recurrence of avoidable delays. This becomes possible, how- 
ever, only when a more responsible and experienced officer is 
placed in charge of ti’ain working. 

For the administration of a train control successfully a 
controller of good experience and training is essential, and the 
success of the new system may be said to depend upon this 
item more than any other, namely, the selection of a capable 
and experienced train manipulator as the controller in charge. 
Such a controller, as was pointed out in Chapter X, really 
becomes a general superintendent’s most important assistant 
so far as all train working arrangements are concerned, and 
when such an organisation has eventuated^ and the train 
control arrangements have become recognised as an essential 
part of the superintendent’s office and have secured the services 
of a principal assistant of the superintendent, there is naturally 
a tendency for the control machinery to be more and more 
used in connection with all complicated questions relating to 
train working where a central control is essential to good 
working — ^in such matters, for instance, as supervision of 
guards’ vans, wagon control, arrangement of trainmen’s 
hours, etc. 

When the stage has been reached at which a centrol office 
can be extensively used in this way, the equipment of ready 
telephonic communication throughout the -system comes to 
resemble a nervous system of communication between all 
parts of a living body, and the superintendent’s working 
staff responsible for'the various functions of the organism should 
be allocated in rooms conveniently arranged so as to debouch 
on to, or at least be easy of communication with, the central 
control office. In Chapter XII we have emphasised the 
importance of maintaining responsible heads of the train 
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workiiig department, each for his own special sphere of super- 
vision, instead of attempting to let one head become controller 
of all sections at once. The success of the Derby system, which 
has so wide an area of supervision, is undoubtedly due to the 
fact that there exist separate supervisors or assistant controllers 
responsible for:* (1) goods train control, (2) passenger train 
control, (3) passenger stock control, (4) goods stock control, 
(5) regulation of trainmen’s hours and relief wwking, (6) allo- 
cation of locomotives, (7) mineral traffic control ; all of these 
being subject to a chief train controller w'ho takes rank as the 
principal trains assistant of the general superintendent. 

In considering the question of the effect of the new method 
of train control upon the general organisation of the company 
we must distinguish between a local control and a general 
control like that of the L.M. & S. Railway centred at Derby. 
There are a number of local controls scattered about the 
country of varying degrees of authority and extent. The 
L. & N.E. Railway control at York — 112 miles of the East Coast 
working — is, indeed, the only one outside the L. M. & S. system 
which is so large in extent as to warrant the description of a 
general control. Other controls are of a local character. 

The effect of fhe control upon a company’s general organisa- 
tion may be assumed to vary in character in direct relation to 
the size and extent of the control system. The points as 
affecting changes in general organisation which have been 
referred to in this chapter hardly arise in connection with 
merely local installations where the controller has authority 
only over a section of the superintendent’s trains office work ; 
but the moral and intellectual effects upon the duties and upon 
the character of various individuals are always cropping up 
for consideration. They will generally be found to range 
round the question of the relative responsibilities which pro- 
perly — ^that is,* under a w^ell-directed organisation — fall upon 
the various individuals or grades of workpeople concerned in 
the working of trains. 

The whole question of responsibility is of so great importance 
and so vitally bound up with the general question of efficient 
organisation that it w^ould seem w^eli to devote the next and 
final chapter to a fuller discussion of the subject. 
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RESPONSIBILITY 

There is perhaps no more serious difficulty attending the 
progress of a central telephone control than the danger which 
arises from the centralising of responsibility. 

When a controller at headquarters exercises authority over 
the working of trains hundreds of miles away and is constantly 
advising a local signalman what is the right thing to do in 
cases of unusual working or of trains running out of course, 
the tendency on the part of the signalman is to become more 
and more rehant on guidance from above. The attitude of 
most signalmen when they find themselves, on the installation 
of a central control system, suddenly brought^ up against a 
super-imposed system of control is ; “ Well, it' the controller is 
responsible for decisions as to the working, my responsibility is 
at an end.” The point is of such importance that it is worthy of 
more consideration : for it is a widely held view that -such a 
large power concentrated in a central office, enabling instruc- 
tions and guidance to be promptly given to a local station 
master or signalman in cases where the latter has been used 
to giving decisions “ ofE his own bat,” must take away from 
the responsibihty of the latter. 

In a certain hmited sense and on a superficial view of the 
matter it does so ; but given good character and good will in the 
parties concerned it will not ultimately do so, and the two points 
to be emphasised in this chapter are : 

1. The exchange of mind between controller and local 
agents increases the knowledge and efficiency of both 
parties, and greater knowledge eases labour, intensifies 
quality of work and, whilst it reduces anxiety, adds to 
’rather than reduces responsibility. 
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2. The success of any system of central control will 
depend largely upon the recognition that devolution 
rather /than concentration of responsibility is the true 
principle to apply* 

We must discuss here in more detail than we have hitherto 
done how the new control affects the position of certain grades 
of official. The separate grades are differently affected, but 
if we consider the positions of signalmen, station master, 
and yard master or yard foreman respectively, by way of 
illustration of the principle involved, we shall have a sufficient 
range of variety to elucidate this somewhat difficult question. 

The question is most commonly raised in the case of signal- 
men, as so constantly the signalman becomes a local control 
agent : let us discuss this case first. Imagine a signalman at a 
colliery or any private siding junction box who has a goods 
engine shunting or working in the siding. A message comes from 
control to the effect that the engine has been 30 minutes in the 
siding whilst under normal working and in accordance with, 
ordinary regulations 20 minutes is ample time for him to do his 
work. Explanation is demanded, with a request that the 
engineman ma^^ be urged forward in his work so as to be des- 
patched on his way as little behind time as possible. 

The attitude of and the effect upon a signalman under these 
circumstances would vary according to his character. With 
many men it would be undoubtedly: ‘^Who is this that is 
coming id exercise new authority and supervision over me. 
Why cannot I be trusted as hitherto to look after the engine 
shunting in my sidings without being ordered about by head- 
quarters ? But if headquarters is taking up this duty, I am 
relieved frpm any further responsibility in the matter.” 

Clearly this is a mistaken, and, indeed, a foolish attitude. 
Under the •former machinery of supervision what would 
have been the practice in a case like this ? At the end of a 
week, a fortnight, or a month, the working of the train and the 
record of detentions or delay would have come under review 
and various enquiries sent out where considered necessary by 
the superintendent’s trains-clerks or assistants on a retrospec- 
tive survey. To-day, i.e. under direct control,” the super- 
vising authority makes his enquiries concurrently with the 
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detention. The comparison between the two methods snggests 
in 'connection with the older established practice the familiar 
adage about “locking the stable door after the horse -has been 
stolen.” The secret of success of the hew method is that all 
subordinate officers, especially the district o'fficers acting as 
local control agents, should be taken into fuIFconfidence at the 
outset and have explained to them the meaning of any change 
that affects them, and why the change, of method is being 
adopted. Such explanation in ninety-nine cases out of a 
hundred wall result in securing hearty co-operation between 
the local signal- or control-man and the central controller ; 
the former, moreover, wall soon realise that being in touch 
with central control brings him fresh assistance. He can 

SHAKE HIS EESPONSIBILITIES WITH HEADQHAETEKS, and 
understand that instead of control being merely a disturb- 
ing and interfering element it becomes a means by which 
he can obtain assistance and often relief from anxiety. It 
becomes also an educative force, for it brings additional 
knowledge to the aid of the local agent ; and additional 
knowledge brings, rather than takes away, responsibility. 

Or we may take another and perhaps an even commoner 
case. A signalman at an important junctidn where there is 
a four-line track with cross-overs has been in the habit of 
exercising some control over trains in the way of deciding, 
in case of a train being late and out of course, whether any 
train affected should be diverted to the second track instead 
of its usual one, or whether he should give precedence in 
despatch to some goods train which would otherwise be held up. 
On a question of this kind it is manifest that a central 
train controller will, as a rule, be in a much better position 
to decide the point than the local controller ; aijd if these 
decisions are taken by him instead of being made in the 
local signal-cabin it certainly looks on the face of it like a 
reduction of the signalman’s responsibility. His mental 
worry and anxiety are undoubtedly reduced, but this is a 
different thing from responsibility. The signalman is in a 
better position to bear his responsibility. 

We may admit that in one aspect, namely, that of inde- 
pendent power of decision, if that is our definition (a somewhat 
narrow one) of responsibility, this factor is decreased. But 
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there is a better definition of responsibility than this : if is 
the power of being able to give a decision and to act promptly, 
wisely, -and effectively. When the signalman can consult 
with a superior power who is in touch with all the factors 
necessary for. right guidance, the decision — ^which the’ signal- 
man gives effecl’to just as before — ^is a decision arrived at 
by joint minds. The signalman really becomes a part of 
the supervisory force always at work in the great super- 
vising machine, and there is less excuse for him if he makes 
a mistake or a wrong move. He is a more, not less, respon- 
sible person. It is worth while to repeat the dictum already 
enunciated. Greater knowledge eases labour, intensifies 
quality of work, and adds to responsibility, whilst it reduces 
anxiety. This undoubtedly is a sound view as a general 
principle. Even though there may be in special cases a 
lessening of local responsibility, the more general effect is 
undoubtedly an aU-round increase of the sense of responsibility. 

The operation of this principle will be perhaps more readily 
appreciated by reference to a somewhat higher grade official 
such as the station master. Under any central telephone 
system in a superintendent’s department, a station master is 
much more constantly in touch with the superintendent ; 
orders and instructions come through more promptly on the 
one hand, and on the other when the station master is in any 
difficulty or anxiety he can much more promptly secure relief 
or assistence in his difficulties by consulting higher authority. 
Anxiety is lessened and responsibility is increased. And it is 
the same principle that is at work in all directions and with 
far-reaching effect with the more efficient telephonic apparatus 
now known as central train control. 

The case of yard master is instructive in this connection. 
Some years ago the writer came across the case of an important 
control office at -the entrance to a very busy marshalling yard 
which, in addition to controlling aU the trains in the area for 
several miles round, had also assumed, under instructions, 
control of the yard working — even to the extent of allocating 
the use of sitogs according to wagon destinations ; and 
changes in the allocation such as exchanging for a specific 
destination a shorter for a longer siding were all deterquned 
Tby the controller. What in this case becomes of the yard 
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master’s or yard inspector’s responsibility 1 Normally 
it is one of the functions of the yard master, that is 
the inspector or agent in charge of the yard and conversant 
■with the ground, the yard "working, and the traffic to be 
dealt with, to determine how the sidings under Ms control 
can be used to best advantage. If the controller assumes 
tMs function, it is almost certain to .decrease the sense 
of responsibility of the yard master.- Where two co- 
ordinate officers, such as controller and yard master, have 
responsibility for the same function there is especial need for 
care to be taken to define with whom the leading responsibility 
rests. 

The position of yard master is itself so important a function 
and is so distinct from the work of train movement, that it 
would appear of prime importance to make the office as re- 
sponsible a post as possible. The yard master needs to be kept 
very fully informed of train and traffic movements affecting 
Ms sidings, and for tMs he should be in constant communica- 
tion "With the controller, but all arrangements should tend to 
establish and develop Ms responsibility, not to weaken it. 
In many cases throughout the country it will^be found the 
controller loses touch of Ms trains when they are off the running 
lines ; they are no longer under control ; or, in other words, 
they are “ out of bounds.” Someone else then becomes 
responsible, in tins case the yard master. 

On the other hand, as described in what has been called 
the Derby system, the trains remain all day long in charge 
of “ control,” whether running on the main line or shunting 
in the yards ; but in tMs case the arrangement is bound up 
with a difference in general organisation. Though he does not 
bear that name, the local controller is, to all intents and 
purposes, a district superintendent, and he has charge of all 
movement of trains or moving engines throughemt the district. 

Reference to the description of the train control board in 
Chapter XII will show that the board in one of the L.M. & S. 
district control offices is so arranged that when trains or engines 
are off the running lines and in the terminal or marshalling yards, 
the corresponding tokens come off the time board, or time 
portion of the board, and are hung only in the margin at the 
side : They are no longer “ under control ” from the control 
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office* • The yard foreman must then assume supervisory 
responsibility, and inform the control office when his train 
is ready to resume its forward journey, consulting with the 
controller as he , finds necessary. 

The controller is in a superior position from the point of 
view of general knowledge of the railway circumstances, and 
from this very fach he may often detect a point where some 
change of arrangements is desirable which the local foreman 
had not noticed. Under such circumstances it is his duty to 
point out the matter to the yard foreman and make a 
suggestion. 

It is essential that the controller should recognise that 
continual devolution of responsibihty to the man on the spot 
is a primary principle of successful control. Eor, because of 
the accumulation of information and wide control, there is a 
continuous tendency to increased responsibility and to a 
widening of the control office functions, and therefore there is 
danger lest the office become overloaded with work and 
responsibility. It is of vital importance that there should not 
get abroad the idea that the development of a control office 
is going to reduQp in any way the responsibility of local officers. 

This question of the relative responsibilities of controller 
and yard master has been further dealt with in the chapter 
dealing with the York installation, where the problem is 
settled on different lines but in a way which has much to 
commend it, for it offers a solution on the lines that responsi- 
bility must be shared. The yard master needs the knowledge 
as to trains and traffic approaching his yard, and as to the 
capacity of the sidings of an adjacent yard to receive and deal 
with traffic he has to forward. The controller feels that he 
must not lose touch of a train when it enters an intermediate 
yard to make-up ” afresh after depositing a certain number 
of wagons. 

So the office is divided between train movement and yard 
working, the latter forming a subsidiary section. Whenever 
a main line train enters a yard en route, e.g. York or Thirsk, 
the token comes ofi the control board as being out of bounds, 
but it is retained in the board margin as a reminder to the 
train controller. In another part of the office are assistant or 
yard controllers who are responsible for watching the engine 
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and wagons whilst they are in the yards. These assistants 
become the counterpart in the office of the yard master 
and his assistants who are at work supervising on the' ground, 
and so. at any moment the yard working arrangements can 
be co-ordinated with those affecting traip. running ; and 
this arrangement leaves the yai-d master’s responsibility 
unaffected, or — ^most probably — enhanced because of an 
additional means of getting promptly into touch with all 
information affecting his trains and traffic. In Fig. 15 is 
illustrated the office arrangements at York. Through the 
agency of the assistant or yard controller there is co-operation 
and co-ordination firstly between the control office and the 
train work going on within the yard, and secondly within the 
control office itself between the movement of the engines in 
the marshalling yards and upon the running lines. 

We may sum up what is accomplished by centralising train 
telephone control as being the bringing together of all the practi- 
cal knowledge that is necessary at any one moment for efficiently 
supervising the complex organism of train working, and the 
ready distribution of such knowledge where it is most required : 
a central bureau is provided where information- is accessible, 
and the telephone system is — or at least should be — so arranged 
as to make it readily accessible. Tins is a sine qud non to 
success, ' 

The fact that practically every officer connected with 
train working within the controlled area is carrying -out his 
daily train work with full knowledge of the circumstances 
which are affecting the current running of trains can only 
quicken the sense of responsibility in practically aU directions. 

The mention of responsibility in connection with signalmen 
and train working almost inevitably carries with it the sugges- 
tion of risks of human fife and the liability for accidents. The 
writer is not infrequently asked whether the increased control in 
the supervision and manipulation of trains means a greater or 
less measure of safety in working. On this point it must be 
borne in mind that there is no question of interference with the 
signalman’s control of block working ; from this point of view 
alone the importance of non-interference with the signalman’s 
responsibility will be appreciated. An answer to the query 
raised can best be given on general lines that the new power of 
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control- adds greatly to the efficiency of supervision in train 
working ; and any improvement in efficiency means, ipso facto; 
a greatejf degree of safety in manipulation of train running. 
In any case of accident or emergency the control office is able 
immediately and_ without any loss of time to put in hand 
the best possible working arrangements to meet the occasion, 
and it provides the necessary machinery for immediately 
advising everybody concerned of the emergency or of altered 
arrangements for “ carrying on ” which have had to be made. 
So that whilst all the normal means provided to secure safety 
in working remain untouched, the methods employed in 
coping with any emergency are largely improved with the 
result that in case of accident or any other interference with 
ordinary arrangements the improved control arrangements 
secure that only a minimum of inconvenience need be 
occasioned. 

Our study of the question of responsibihty and of the 
effect of the new methods of train control may fittingly conclude 
with once more emphasising the necessity of constant devolu- 
tion of executive authority as the secret of successful control — 
the antidote against the danger of undue centralisation. In thus 
emphasising the importance of constant devolution it is 
interesting to recall the opinion expressed by Sir George 
Findlay, a former general manager of the L. & N.W. Railway, 
many years ago in his useful little book The Working and 
Management of an English Railway. Speaking upon the claims 
of responsibility in railway work he stated his view thus : 

“ In fact the secret of organising a great service such as 
a great railway system is nothing more than a carefully 
arranged system of devolution combined with watchful 
supervision.” 

Though these words were written many years before the 
introduction of train telephone control, they deserve again to 
be emphasised in any consideration of the new methods which 
telephone development has made possible. 
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BLOCK TELEOflAPH BELL SIGNAL COLE. 
Block TELEOitAPH Bell Signals to be Given. 


Call attention 

♦Attend to block bell telephone . . ^ . . 

[^Express passenger train, or break- 
down van train going t o clear 
the line ? 

Ordinary or excursion passenger 
train, or breakdown van train 
NOT going to clear the lino ? 
Oiiiccrs' special ? . , 
tBranch passenger train ? 

Light engine going to assist dis- 
abled train ? 

Fish, meat, fruit, horse, cattle 
or perishable train composed 
of coaching stock ? 

Empty coaching stock train ? 
Fish, meat, or fruit train, com- 
posed of freight stock ; express 
cattle or express freight train ? 

Is lino clear fori or ’express' freight 

train ? Class B 

! Through freight or ballast train ? 

Class C 

Ordinary freight train 8tf>pping 
at intermediate stations^ 
Class B *. 


tBranch freight or ballast train ? 

Freight trains coupled ? . . 

Light engine or engine with 
additional tender attached, 
engines or engines and vans 
coupled ? 

Train requiring to stop in 
section ? . . 

tTrolley requiring to pass into 
or through tunnel ? 

^ Out of gauge load ? . . 

♦Train entering section 
♦Assistant engine in rear of train 
Train out of section, obstruction removed 
♦Obstruction danger . . 
fTrain arrived within inner home signal 


1 

1 pause 1 


4 consecutively 


3 pause 1 
1 pause 2 pause 1 
1 pause 3 

1 pause 3 pause 1 


5 consecutively 
2 pause 2 pause 1 


ST pause 2 
1 pause 4 
4 pause 1 


3 consecutively^ 

1 pause 2 
1 pause 1 pause 3 


2 pause 3 
1 pause 2 pause 2 

2^'pame % pause 2 

1 pause 2 pause 4 

2 consecutively 
2 pause 2 

2 pause 1 
6 consecutively 
4 pause 2 


* Call Attention. — ^This signal must always be given before any other 
signal, except those marked *, and must bo acknowledged immediately on 
receipt. 

t Only to be used where specially authorised by generid superintendent. 
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Block Telegbafh Bell Signals to be Given.— C owiimwed ' 


Blocking back 


Has train readied signal-box ? 

Caution signal 

Stop and examine train 
Cancelling signal 

Train last signalled incorrectly described . . 

Train passed without tail lamp 

Tram divided 

Shunt train for following train to pass 
Vehicles nmning away on wrong line 
^Section clear to home signal only 
Vehicles running away on right line 
Opening of signal-box 
Testing block liells and indicators . . 

Closing of signal-box 

•‘Time signal 

Lampinan or foft-si^alman required 
Testing controlled or slotted signals 


'Passenger trains : — 
Inside home signal 
3 pause 2 pause 1 
Outside home signal — 

1 pause 2 pause 3 

< Other than passenger 
trains i — 

Inside home signal — 

2 pause 4 

Outside home signal — 
^ 8 pause 8 

2 pause 3 pause 2 

4 pause 3 

7 consecutively 

3 pause 6 

5 pause 3 

{ 9 consecutively TO 
BOX IN ADVANCE 
4 pause 5 TO BOX IN 
REAR 
5 pause 5 
1 pause 5 pause 5 
2 pause 6 pause 5 
3 pause 5 pause 5 
4 pause 5 pause 5 
5 pause 6 pause 6 
16 consecutively 
7 pause 5 pause 5 
8 pause 6 pause 5 
9 pause 5 pause 5 
5 pause 5 pause 5 
pause 5 


* Call Attention.— This signal must always be given before any other 
signal, except those marked *, and must be acknowledged immediately 
on receipt. 
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►4 

H 

p 

w 



I 

FH 




03 



c» 



® cr* J 

*S £ ^ 



Time and data order received. * Debit all chaises to - — . — — . — — 

Signed.-— — — , — — - — — — — — 

This Older must be presented ^in duplicate) at the Mineral Traffic Controller's Office before it can be acted upon, and 
no other form will bo acknowledged by the Company. 



OjaL A2JD (?<>KR BEQVIBF.R FOR iMMlIOfATt: ^lirP!tfK%T. I ( 
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Hot for Dock use. 



PASSENGER TRAIN WORKING, RECORD FORM : (L. & N.E.R., YORK). 
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Appenjdis YI. — ^DERBY 
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LB = Leeds • ME = Morecambe. 

SH = Skipton ' IN ^ In/ileloix. 

HD-=HeHifield EO=-Edinbro’ 

AY === Appleby For Passenger Stock code letters see Appendix IX. 

CE CarHsle 



MIDLAND RAIL%VAY I’ASSENliER ANt) (!()ODS STOCK. 

Code for Rolling Stoels, ete., iwd bct%vpen Midland Stations jinty (prior to 19-U). 

I’ASSENOER STOCK. 
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GOODS STOCIC 
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TJ« Waiting to bo imtoadod* 


B»»On hana empty. 


for iwe. 


8 A*M, SUMMABY OB WaOOHS ON HaKD, Reqx:IBKD, and SurrXAED, 

Okfk’k. Hkviseo Fobm 
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BLANK* FORM : (L.M. & S. CONTROL, DERBY). 

Date 192. 



SuHuppllod. I-In u»o. 0 --^Oat o£ use. 


KTC., TkI.KPIWNEIJ FROM DISTRICT CONTROt, OFFICES TO DlVI-SIONAL CoNTROI. 
AS IN U-SE AT jPuKSENT. 
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CONTROL ON THE RAILWAYS 

Appendix XI* 


’DAILY STOCK REPORT 


1 01 worua. | 


SECTION A. TOTAL 

COMMON USER WAGONS AND Loaded on I Required 
LONDON & NORTH-EASTERN Hand at tor Loading 
NON-COMMON USER WAGONS. To-muhkow. 


Description. 

Short Open 
CSidi"^ 2 it. or 


Open 

('Sidesa over 3 ft,) 


Oi>en 

Lettered Slcf^per.’’ 


Ordinary covered, 
(I’p to 12 tons) 


EMPTY Inward f 

on hand at Loaded 

Uiottn to-d’ty cxpecteil * 
which wiU to he 
iKi av.iilahle emptied in 
for loading time fof nw 
To'Sioiutou. To-ajuu?»ow. 

o u 


Wanted ™ 
additional. 



T3pi ability o» tee Ookpany to ebbt the dbmakhs of this Public dki'EN’us fhxmakily upoy ter 

AND CAUSE DiSOHOANlrfA’nO\ 
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rOilM:' (L._& N.E.K., YORK) 

Stution « 


SEOTION B. 

3L0NB0H & NORTH-EASTERN 
L VEHICLES. 


Hc-qiiirtM! AvailaMe additional To Spare, 
for dins for Loading 
To^omiow. To-Moitauw. 


TOTAL 
%'ehick8 
expected 
R<.(juired 
for use 
JUv ArrEE 
To-ffiorrow. 





Dogiu 


t ^5 he junnber of diUn oaiili* wagons Inclnclod ja the “0” fijraros. E.g. 9. dirty. ■ 
* Uivo ttuj iiidhidual niimbei& of the vehicles shown in the 0 ’ column. 


.-.Signature of Agmf*' 


rCJURACY OF TOR IlKPORTS, ANI INCORBBCT EIQUBES SUPPLIED INDICATE A LACK Of CARE 

m UKNKi'lSSABY BXI>KNSE, 
























